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civilised  and/dqKi*^picuously  thought-directed  mankind."*     Here 

is  outlined* Ihe'situation  to  be  saved.    If  Civilisation  is  to  continue 

and  prog^^ssif,  it  is  unthinkable  that  it  cannot  be  saved.     What, 

exc^t*  adversity,  can  be  expected  to  discover  the  virtue  required 

ifi  satft  it?     The  ruinous  expenditure  in  lives  and  treasure  is 

•^  iinjK)verishing  all  the  belligerent  nations  in  varying  degrees.    The 

,  ''^X^lnSe  of  adversity  is  steadily  rising  for  all  concerned  in  the  war, 

•;•/   though  the  full  eft'ect  may  not  be  fully  realised  until  the  heat  of 

warfare  has  subsided.    The  possible  failure  of  ambitious  schemes, 

on  one  side,  may  enhance  the  general  effect. 

It  might  be  expected,  perhaps,  that  the  i^ecruiting-officer  would 
be  likely  to  look  askance  at  most  of  the  members  of  a  Scientific 
Society.  Nevertheless,  ten  of  our  limited  number  have  responded 
to  the  call  to  arms.  Some  of  them  are  "Anzacs";  others  are  on  the 
way  to  destinations  unknown  to  us;  two  have  returned,  one  of 
them  temporarily,  while  several  are  in  training.  It  is  befitting 
that  we  should  have  them  in  mind  at  this,  our  annual  gathering. 
They  are  entitled  to  our  warmest  i*egard  and  good  wishes,  and  to 
an3rthing  that  we  can  do  to  show  our  appreciation  of  their  readi- 
ness to  serve  the  nation,  and  to  strive  for  the  triumph  of  the 
great  issues  at  stake.  Therefore,  as  a  tribute  of  respect  to  them, 
I  will  ask  Members  to  rise  in  their  places  while  I  read  the  list  of 
names;  and  when  I  have  concluded,  to  join  with  me  in  saying 
"All  honour  to  our  Soldier-Members!" 

AuROUSSEAU,  Marcel,  B.Sc.,  University  of  West  Australia. 

Bretnall,  Reginald  Wheeler,  Australian  Museum. 

Carne,  Walter  Mervyn,  Botanical  Gardens,  Sydney. 

David,  Professor  T.  W.  Edgeworth,  C.M.G.,  D.Sc.,  F.R.S., 
University  of  Sydney. 

Ferguson,  Eustace  W.,  M.B.,  Ch.M.,  Department  of  Public 
Health. 

Fry,  Dene  B.,  University  student. 

Goldfinch,  Gilbert  M.,  served  at  Gallipoli. 

Henry,  Max,  M.R.C.V.S.,  on  service  abroad. 

*  **The  Human  Mind  t^ersHs  the  German  Mind."  Hibbert  Journal, 
January,  1916. 
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Laseron,  Carl  F.,  Technological  Museum,  Sydney:  wounded 
at  Gallipoli. 

Stokes,  Edward  S.,  M.B.,  Ch.M.,  returned  after  uervice  abroad: 
now  P.M.O. 

Sir  Douglas  Mawson  is  on  the  eve  of  leaving  for  England  to 
enter  upon  military  service.  Dr.  R.  Broom,  a  Corresponding 
Member,  has  joined  the  Army  Medical  Service;  but  whether  in 
South  Africa  or  in  Europe  is  not  known  to  us. 

If,  as  individuals,  we  are  in  need  of  further  provocation  to 
seriousness,  we  may  surely  find  it  in  the  departure  of  Professor 
David  for  the  front  with  the  Mining  Battalion.  We  may  well 
be  impressed  by  his  earnestness  and  self-sacrificing  action  in  a 
great  crisis;  and  be  led  to  appreciate  the  example  which  he  has 
set. 

It  was  something  more  than  a  mere  formality  that,  at  a  Special 
General  Meeting  held  on  30th  June,  1915,  on  the  motion  of  the 
Hon.  Treasurer,  it  was  heartily  and  unanimously  resolved  "That 
the  Annual  Subscriptions  of  all  Ordinary  Members  of  the  Society 
serving  with  the  Australian  Expeditionary  Forces  be  remitted 
during  their  term  of  service." 

Considering  the  unfavourable  and  depressing  conditions  en- 
tailed by  the  continuance  of  the  war,  the  Society's  progi^ess 
during  the  past  year  may  be  regarded  as  satisfactory. 

The  full  effect  of  the  war  on  our  exchange-relations  with 
European  Scientific  Societies  and  Institutions  is  now  realisable. 
For  the  Session  1914-15,  the  total  number  of  donations  and 
exchanges  received  amounts  to  1028  additions  to  the  library,  as 
compared  with  1166  for  1913-14  (five  months  of  which  were  war- 
months),  and  1285  for  1912-13,  before  the  war.  The  significance 
of  the  shortage  is,  that  our  conmiunications  with  over  forty 
Societies,  from  which,  under  normal  conditions,  we  hear  at  least 
once  during  the  year,  have  been  completely  suspended.  In  some 
cases,  we  have  received  official  notification  that,  in  consequence 
of  the  disturbance  of  mails  or  other  means  of  transmission,  it  has 
been  deemed  advisable  to  keep  back  despatches  for  the  present. 

The  fortieth  volume  of  the  Proceedings  for  1915  (896  pp.,  and 
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59  plates)  has  been  completed  in  good  time,  and  distributed,  as 
far  as  circumstanees  permit.  It  contains  thirty-six  papers,  on  a 
wide  range  of  subjects,  read  at  the  Meetings  during  the  Session. 
Tlie  recent  decision  of  the  Postal  authorities  that  the  annual 
volumes  of  the  Society's  Proceedings  are  not  to  be  regarded  as 
"books"  within  the  meaning  of  the  Postal  regulations,  and  can- 
not be  sent  at  book-rates  per  book-post,  but  are  to  be  treated  as 
**  Printed  Matter,"  and  charged  on  a  higher  scale,  on  the  tech- 
nical ground  that  one  Part  of  each  volume  contains  a  balance- 
sheet  and  report',  means  a  substantial  increase  in  postage  on  our 
publications  for  Societies,  Institutions,  and  individuals  within 
the  Commonwealth,  which  cannot  be  delivered  by  messenger. 
The  decision  applies  also  to  the  publications  of  Australian  Scien- 
tific Societies  and  Institutions  generally,  to  University  Calendars, 
and  to  the  Annual  Reports  of  Government  Departments.  Two 
examples  will  show  that  the  cost  is  almost  or  quite  quadrupled.  • 
The  postage  on  single  copies  of  the  four  Parts  of  last  year's  Pro- 
ceedings, as  "Printed  Matter,"  was  Is.  3d.  [one  Part  at  4^d.,  three 
Parts  at  3^d.  each].  Per  Book-post,  the  amount  would  have 
been  4Jd.[one  Part  at  IJd.,  three  Parts  at  Id.  each].  We  have 
recently  received  the  last  Calendar  of  the  University  of  Mel- 
bourne, as  Printed  Matter  charged  8d.,  whereas  at  book-rates 
the  pastage  would  have  been  2d.  The  Annual  Reports  of  mer- 
cantile Companies  or  Institutions  are  not  volumes  of  800-900 
pages,  with  from  40-90  Plates  illustrating  objects  of  scientific 
interest  only;  so  that  the  increase  in  cost  falls  most  heavily  on 
Scientific  and  Educational  organisations.  .  Considering  that  the 
balance-sheets  and  reports  of  Scientific  Societies,  like  those  of 
Educational,  Charitable,  and  Government  Institutions,  ai'e  not 
records  of  profits  made,  and  dividends  payable:  and  often,  as  in 
our  case,  are  largely  concerned  with  the  administration  of  trust- 
funds,  this  increase  in  the  cost  of  sending  scientific  publications 
by  mail — much  higher  than  is  charged  on  exactly  similar  publi- 
cations containing  balance-sheets,  etc.,  which  come  to  us  per 
book-post  at  book-rates  from  other  distant  countries — seems 
rather  like  a  tax  on  the  difiusion  of  knowledge  of  scientific  and 


president's  address.  5 

educatioual  value,  and,  as  such,  is  objectionable.  Two  deputa- 
tions of  representatives  of  Scientific  Societies  and  Institutions  at 
different  times  since  the  new  decision  came  into  force,  have 
waited  on  the  Minister  of  the  Department,  but  without  result. 
In  response  to  a  request,  Mr.  J.  £.  West,  Member  for  West 
Sydney  in  the  House  of  Representatives,  most  kindly  and  cour- 
teously took  some  trouble  to  understand  the  Council's  views  on 
the  subject,  and  was  good  enough  to  lay  them  before  the  Postal 
authorities.  As  matters  stand  at  present,  a  new  Postal  Bill  is 
in  contemplation,  which  will  provide  for  increases  in  certain 
rates,  including  book-postage;  but  as  it  is  to  be  a  measure  for 
providing  for  a  decreased  revenue  in  war-time,  we  shall  have 
to  make  the  best  of  it.  Nevertheless,  we  want  to  see  the  defini- 
tion of  "books"  revised.  Under  existing  circumstances,  it  does 
not  seem  to  be  a  trivial  protest  to  make,  that  while  works  of 
fiction,  for  example,  can  be  sent  by  book-post,  the  publications  of 
Australian  Scientific  Societies  cannot,  on  what  are  really  merely 
technical  grounds. 

Five  Ordinary  Members  were  elected  duiing  the  year,  two 
resignations  were  received,  and  we  have  lost,  by  death,  one  Ordin- 
ary Member,  and  two  of  our  senior  Corresponding  Members. 

Mr.  William  Allan,  of  Wingham,  was  born  at  Cheltenham, 
England,  in  1820;  and  had  resided  on  the  Manning  River  unin- 
terruptedly since  1851.  He  was  elected  to  Membership  on  Feb- 
ruary 24th,  1886.  Mr.  Allan,  throughout  his  long  life,  evinced 
a  keen  interest  in  Natural  History,  especially  in  Ornithology  and 
Entomology;  and  it  was  largely  through  his  unceasing  effoi*ts 
that  the  "  Wingham  Brush"  was  resei'ved  for  the  preservation  of 
the  native  flora  and  fauna.  In  his  younger  days,  he  came  to 
know  John  Gould,  and  was  in  the  habit  of  visiting  him  in 
London.  He  was  very  highly  esteemed  in  the  Manning  River 
district,  in  which  he  had  resided  so  long,  for  his  kindly  disposi- 
tion, and  for  his  readiness  at  all  times  to  take  a  prominent  shai'e 
in  promoting  the  interests  of  the  district  and  the  welfare  of  its 
inhabitants.  Mr.  Allan  passed  away  on  April  25th,  1915,  in 
his  95th  year. 
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Charles  W.  De  Vis,  M.A.,  Curator  of  the  Queensland  Museum 
for  a  number  of  years,  died  in  Brisbane  in  April,  1915.  Mr.  De 
Vis,  though  somewhat  later  in  the  field  than  his  colleague,  in  his 
official  capacity,  tried  to  do  for  the  Queensland  fauna,  what  Mr. 
Bailey  did  for  the  flora,  but  under  more  unmanageable  and  diffi- 
cult conditions;  for  the  zoological  species  far  outnumber  the 
botanical  species,  and  the  zoologist  has  no  comprehensive,  self- 
contained  monograph  like  the  Flora  Australiensis  to  serve  as  a 
basis  for  his  work.  Ikitli  were  pioneers  in  a  local  effort  to  pro- 
vide, study,  and  record  collections,  illustrative  of  the  fauna  and 
flora  of  the  same  State  and  for  State  purposes;  and  they  both 
encountered  the  usual  preliminary  difficulties,  when  such  enter- 
prises are  in  the  early  stages  of  development.  Almost  all  Mr. 
De  Vis'  numerous  papers  on  the  vertebrates,  fossil  or  recent,  of 
Queensland  and  New  Guinea,  are  to  be  found  in  the  Proceedings 
of  this  Society  (forty,  contributed  during  the  years  1882-95),  in 
the  Proceedings  of  the  Royal  Society  of  Queensland,  in  the 
Annual  Reports  on  British  New  Guinea,  1889-97,  published  in 
Brisbane,  or  in  the  Annals  of  the  Queensland  Museum(  1 892-1 91 1 ). 
By  the  aid  of  the  "List  of  Contributors  to  the  first  Series  of  the 
Society's  Proceedings"  [21  titles  listed;  19  others  in  Proceedings, 
1886-1895];  of  Dr.  Shirley's  "International  Catalogue  of  Scien- 
tific Literature:  Queensland  Volume"(1889)  [18  titles  under 
Pal«!ontology;  49  under  Zoology];  and  of  the  recently  published 
"Index  to  Vols,  i.-xxv.  of  the  Proceedings  of  the  Royal  Society 
of  Queensland"(1914),  his  numerous  papers  can  be  readily  found. 
For  reasons  mentioned,  circumstances  did  not  permit  of  his 
issuing  collected  results,  as  his  botanical  colleague  was  able  to  do. 
Mr.  De  Vis  was  elected  a  Corresponding  Member  of  the  Society 
in  July,  1882.  He  had  retired  from  active  work  for  some  years 
before  his  decease,  on  account  of  advancing  age.  It  is  remark- 
able that  Queensland  should  lose  the  two  veterans,  whose  work 
was  carried  on  concurrently  for  so  many  years,  not  only  in  the 
same  year,  but  within  so  short  a  time  as  a  few  weeks  of  each 
other.  From  the  absence  of  biographical  details,  this  notice  is 
necessarily  short. 
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Frederick  Manson  Bailey,  C.M.G.,  Colonial  Botanist  of 
Queensland,  the  Society's  senior  Corresponding  Member,  Elected 
on  26th  November,  1877,  ^hose  long  and  active  life  came  to  an 
end  on  25th  June,  1915,  was  widely  known  and  esteemed 
throughout  Australia  for  his  benevolence  and  simple-mindedness, 
as  well  as  for  his  zeal  as  a  botanist.  He  came  from  England  to 
South  Australia  with  his  family,  in  1 839,  a  boy  of  twelve.  Later 
on  he  spent  some  time  at  the  goldfields  in  Victoria;  then  returned 
to  Adelaide  for  a  time^  in  1 853,  migrated  to  New  Zealand,  where 
he  remained  for  some  years;  and  finally,  he  came  back  to  Aus- 
tralia in  1861,  and  settled  in  Queensland.  For  a  time,  he 
engaged  in  private  business  in  Brisbane.  In  1875,  he  accepted 
the  position  of  botanist  to  a  Board  appointed  to  deal  with  the 
diseases  of  plants  and  animals;  this  was  his  first  official  connec- 
tion with  Australian  botany.  Later  on,  he  took  charge  of  the 
botanical  section  of  the  Queensland  Museum,  until,  in  1881,  he 
was  promoted  to  the  position  of  Colonial  Botanist.  He  was  then 
able  to  devote  himself  in  earnest  to  systematic  collecting,  and  to 
the  study  and  revision,  from  personal  knowledge,  of  the  Queens- 
land flora.  Tnis  he  carried  out  exhaustively  during  the  rest  of 
his  life,  so  that,  as  his  last  illness  was  very  brief,  he  died  in 
harness,  in  his  89th  year.  Queensland  had  attained  the  status 
of  a  separate  Colony  in  1859,  only  about  two  yeare  before  Mr. 
Bailey  arrived,  and  its  total  population  was  about  30,000.  Hence 
he  was  practically  an  eyewitness  of  its  evolution,  and  his  botanical 
work  developed  with  its  expansion.  The  flora  soon  attracted 
his  attention,  but  scientific  enterprises  in  Queensland  were  in 
their  infancy;  and,  until  the  Flora  Australiensis  (1863-78)  was 
completed,  his  progress  in  doing  effective  work  was  somewhat 
retarded.  His  first  contribution  to  a  knowledge  of  the  Queens- 
land flora  was  a  modest,  private  venture,  entitled  "Handbook 
to  the  Ferns  of  Queensland:  with  xxii.  Plates  illustrative  of 
Genera,"  published  in  1874.  As  this  made  its  appearance  before 
the  last  volume  of  the  Flora  Australiensis  was  ready,  it  was  re- 
published in  a  rearranged  and  extended  form,  in  1881,  following 
the  classification  of  Bentham,   under  a  new  name,    "The  Fern 
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World  of  Australia."  In  the  meantime,  during  the  years  1877- 
81,  eight  papers,  one  of  them  "On  the  Flora  of  Stradbroke 
Island,''  appeared  in  the  Proceedings  of  this  Society [Vol8.ii.-vi.]; 
in  addition  to  two  written  in  collaboration  with  the  late  Rev.  J. 
E.  Tenison- Woods,  one  of  them  entitled  "A  Census  of  the  Flora 
of  Brisbane";  the  other  "On  some  of  the  Fungi  of  New  South 
Wales  and  Queensland "  [Vols.  iv. -v.].  His  first  official  publica- 
tion seems  to  have  been  a  booklet  entitled  "Inquiry  for  Seeds  of 
Grasses  and  other  Fodder-Plants;  with  a  List  of  the  Grasses  of 
Queensland" [12mo.,  Brisbane,  1877].  In  this,  he  gave  some 
particulars  respecting  the  Board  appointed  by  Parliament  to 
inquire  into  diseases  of  live  stock  and  plants;  and  signed  him- 
self, at  the  end,  "Botanist  to  the  Board."  Mr.  Bailey  distributed 
his  numerous  publications  liberally,  and  they  are  well  known. 
With  the  aid  of  the  "List  of  Contributors"  to  the  first  ten  Volumes 
of  our  Proceeding8[10  entries];  Dr.  Shirley's  Queensland  Biblio- 
graphy [54  entries  up  to  1899];  and  the  recently  issued  Index  to 
Vols,  i.-xxv.  of  the  Proceedings  of  the  Royal  Society  of  Queensland, 
there  is  no  difficulty  in  following  up  his  work.  After  1899,  his 
most  important  productions  were  The  Queensland  Flora,  in  six 
Parts(1899-1902);  ITie  Weeds  and  Suspected  Poison  Plants  of 
Queensland(  1 906 ) ;  and  The  Comprehensive  [illustrated]  Catalogue 
of  Queensland  Plants,  both  Indigenous  and  Naturalised (191 2). 
These  three  are,  in  reality,  the  collected  and  summaiised  results 
of  all  his  work,  though,  up  to  the  last,  he  continued  his  series  of 
"Contributions  to  the  Flora  of  Queensland,"  appealing  in  the 
Queensland  Agricultural  Journal,  giving  the  results  of  any  sup- 
plementary information  available. 

It  is  difficult  to  estimate  the  total  number  of  the  additions  to 
the  Queensland  flora  which  Mr.  Bailey  was  enabled  to  make, 
from  the  way  in  which  he  tabulated  his  results.  Thus,  in  his 
Second  Census  (1889),  Baix)n  von  Mueller  gives  the  following 
numbers: — Vasculares:  Australia,  1,409  genera,  8,839  species; 
Queensland,  3,753  8pecies(42'5  per  cent.).  Mr.  l^iley,  in  the 
Comprehensive  Catalogue,  includes  the  vascular  with  the  other 
Ciyptogams,  and  gives  his  I'esults  thus — Phanei'ogams  of  Queens- 
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land,  1,222  genera,  4,259  species  with  437  varieties;  naturalised 
species,  307.  Cryptogams,  818  genera,  3,606  species  with  283 
varieties.  From  this  it  will  be  seen,  that  the  species  of  Phanero- 
gams alone  outnumber  the  species  of  Vasculares  given  in  the 
Baron's  table  by  more  than  500 — a  very  substantial  increase. 

In  his  Presidential  Address  to  the  Royal  Society  of  Queens- 
land in  July,  1891,  entitled  "Concise  History  of  Australian 
Botany,"  Mr.  Bailey  gave  an  account  of  his  early  travels  in  search 
of  Queensland  plants,  as  well  as  of  the  collectors,  who,  from  time 
to  time,  sent  him  material.  He  also  makes  some  interesting 
references  to  his  father,  John  Bailey,  Colonial  Botanist  of  South 
Australia,  from  whom  he  inherited  his  botanical  tastes;  and  he 
explains  how  it  was  that,  from  the  comparative  poverty  of  the 
native  flora  of  the  Adelaide  district,  his  father's  energy  naturally 
found  more  scope  in  horticulture  than  in  botany,  though  he  did 
not  altogether  neglect  the  native  plants. 

The  "Handbook  of  Ferns,"  Mr.  Bailey's  earliest  publication, 
was  published  in  1874.  His  last  effort  was  the  latest  of  the 
series  entitled  "Contributions  to  the  Flora  of  Queensland,"  con- 
tained in  Part  4  of  Vol.  iii.,  N.S.  of  the  Queensland  Agricultural 
Journal  for  April,  1915;  so  that  hLs  publLshed  work  covers  a 
period  of  more  than  forty  years;  but  this  embodies  the  results  of 
fifty-four  years'  experience  under  conditions  that  were  slowly 
altering.  He  enlisted  the  co-operation  of  specialists  in  some  of 
the  groups  of  Cryptogams,  so  that  lie  was  able  to  catalogue  and 
furnish  descriptions,  and  in  many  cases  illustrations,  of  all  the 
known  Queensland  plants,  in  an  accessible  form  convenient  for 
refei-ence.  By  unwavering  zeal,  and  unflagging  industry,  he 
completed  the  task  he  set  himself,  and  he  did  it  well.  His 
memory  desei-ves  to  be  held  in  kindly  remembrance,  not  only  in 
Queensland,  but  by  all  who  are  interested  in  the  progress  of 
Australian  botany.  We  have  heard  with  satisfaction,  that  Mr. 
J.  F.  Bailey,  who  for  a  long  time  assisted  his  father,  has  been 
apiMiinted  to  succeed  him. 

The  decease  of  Mr.  J.  R.  Garland,  in  February,  1915,  some 
time  after  the  arrangements  for  the  elections  to  fill  vacancies  in 
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the  Council  for  the  Session,  1915-16  had  been  made,  brought 
about  an  extraordinary  vacancy,  which  was  subsequently  filled 
by  the  appointment  of  Mr.  A.  F.  Basset  Hull,  who,  in  accord- 
ance with  the  provisions  of  Rule  xv.,  governing  such  appoint- 
ments, retires  at  this  Meeting,  but  is  eligible  for  re-election. 
From  the  foundation  of  the  Society  continuously  up  to  the  time 
of  Mr.  Garland's  death,  the  Council  had  always  included  in  its 
number  one,  and,  for  a  great  part  of  the  period,  two  members  of 
the  legal  profession  interested  in  Science,  who  were  most  helpful 
in  guiding  the  deliberations  of  the  Council  in  matters  submitted 
by,  or  to  be  referred  to,  the  Society's  Solicitors,  or  on  obscure 
points  which  presented  themselves  unexpectedly,  in  connection 
with  the  administration  of  trusts.  The  appointment  of  Mr.  Hull 
has  restored  the  succession  of  such  helpful  members  of  Council. 

As  abstracts  of  the  papers  read  during  the  year  have  been 
communicated  to  Members,  and  the  papers  themselves  have  been 
published,  it  is  not  necessary  to  refer  to  them  in  detail  in  offering  a 
record  of  the  Society's  research -staff  for  the  past  year,  as  follows: — 

Dr.  R.  Greig-Smith,  Macleay  Bacteriologist  to  the  Society, 
continued  his  investigation  of  problems  involved  in  the  study  of 
Soil-Fertility,  and  Nos.  xiii.,  and  xiv.,  of  his  series  of  papers  on 
this  subject  were  read  during  the  year,  and  will  be  found  in  the 
last  Part  of  the  Proceedings.  The  first  of  these  treats  of  the 
toxicity  of  soils;  the  second,  of  the  stimulative  action  of  chloro- 
form retained  by  the  soil.  In  addition,  a  third  paper,  in  Part  i., 
is  descriptive  of  a  new  levangum-forming  bacterium,  which  has 
been  isolated  and  studied. 

Dr.  J.  M.  Petrie,  Linneaii  Macleay  Fellow  in  Biochemistry, 
completed  two  papers,  one  on  the  identification  of  the  alkaloid  of 
Native  Tobacco,  which  will  be  read  at  the  second  Meeting  of  the 
coming  Session;  and  the  other,  the  third  part  of  his  study  of 
hydrocyanic  acid  in  plants.  Other  problems  in  hand  are  the 
statement  of  the  ivsults  of  the  analyses  of  the  inorganic  con- 
stituents of  plants;  the  photographic  effects  of  the  latex  of 
Euphorbia  pepfiis;  the  chemistry  of  the  native  Duboisias;  and 
the  alkaloids  of  Solaiulra  Uevuf. 
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Mr.  E.  F.  Hallmann,  Linnean  Macleay  Fellow  in  Zoology,  in 
continuation  of  his  study  of  the  Monaxonid  Sponges,  almost  com- 
pleted the  examination  of  the  Axinellida;,  A  preliminary  study 
of  the  Sponges  brought  back  by  the  Australasian  Antarctic  Ex- 
pedition received  attention. 

Mr.  W.  N.  Benson,  Linnean  Macleay  Fellow  in  Geology,  con- 
tinued his  work  on  the  geology  and  petrology  of  the  Great  Ser- 
pentine-Belt; and  two  papers.  Parts  iv.,  and  v.,  of  the  series, 
dealing  with  the  dolerites,  spilites,  and  keratophyres  of  the 
Nundle  district;  and  with  the  geology  of  the  Tam worth  district, 
were  read  during  the  year;  and  have  appeared  in  Parts  i.  and  iii. 
of  the  Proceedings  for  the  year.  The  preparation  of  No.  vi., 
treating  of  the  intermediate  region  between  the  Nundle  and 
Tamworth  districts,  and  also  a  preliminary  study  of  the  Curra- 
bubula  and  Werris  Creek  areas  were  taken  in  hand,  and  some 
progress  attained ;  but  were  subsequently  suspended  for  Ibpecial 
reasons.  In  August  last,  as  a  concession  allowed  during  war- 
time, the  Council  granted  Mr.  Benson  three  months'  leave  of 
absence,  afterwards  extended  up  to  the  end  of  his  term  of  ap- 
pointment, in  order  to  relieve  Professor  David  of  some  of  his 
University  work,  at  first  for  national  organisation  at  home,  and 
later  for  military  service  abroad.  The  Council  felt  that  the 
Society  should  cheerfully  accept  a  share  of  the  inconvenience  and 
of  the  results  of  the  disturbance  of  normal  amditions  arising  in 
connection  with  the  war.  Mr.  Benson  will  retire  from  his  Fel- 
lowship at  the  end  of  his  term,  in  order  to  continue  the  work 
which  he  has  undertaken,  during  Professor  David's  absence. 
During  his  two  years'  connection  with  the  Society  as  Fellow, 
Mr.  Benson  has  carried  out  his  work  with  both  ability  and  zeal, 
and  has  amply  justified  his  appointment.  Throughout  his  work, 
he  has  had  the  great  advantage  of  being  in  close  touch  with 
Pn^fessor  David,  whose  experience  and  advice  have  always  been 
freely  available,  Ixith  in  the  field,  as  well  as  in  the  laboratory. 
He  has  well  advanced  the  subject  he  took  in  hand;  and  we  hope 
that,  when  circumstances  permit,  he  maybe  able  to  continue  and 
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complete  the  important  and  pi'omiHing  work,  which  he  has  so  well 
begun. 

Mr.  R.  J.  Tillyard,  Linnean  Macleay  Fellow  in  Zoology,  has 
completed  hiH  first  year's  work.  Four  papers  have  been  sub- 
mitted, two  of  which,  on  the  rectal  gills  in  the  larvie  of  Ani- 
sopterid  Dragcmflies,  and  the  first  of  a  series  devoted  to  the  study 
of  Australian  Neuroptera,  were  read  during  the  year;  and  will 
be  found  in  Parts  ii.,  and  iii.,  of  the  Proceedings  for  the  year. 
The  second  and  third  of  the  series  will  be  cotiununicated  at  the 
lirHt  and  third  Meetings  of  the  new  Session. 

For  the  third  time,  in  Octolx^r,  1915,  the  Council  was  able  to 
offer  four  Fellowships,  the  full  number.  Five  applications  were 
received;  and  I  have  now  the  pleasure  of  making  the  first  public 
announcement  of  the  Council's  reappointment  of  Dr.  J.  M.  Petrie, 
Mr.  E.  F.  Hallmann,  and  Mr.  11.  J.  Tillyard  to  Linnean  Macleay 
Fellowships  in  Biochemistry  and  Z(K)logy;  and  of  the  appoint- 
ment of  Mr.  H.  8.  Halcix)  Wardlaw,  B.Sc,  to  a  Linnean  Macleay 
Fellowship  in  Physiology,  for  one  year  from  1st  proximo;  and, 
on  l>ehalf  of  the  Society,  of  wishing  for  them  favourable  oppor- 
tunities for  carrying  out  their  important  work,  with  a  very  satis- 
factory measui*e  of  success. 

In  joining  the  Society's  i-eseai-ch-staff,  Mr.  Waixilaw  does  so 
with  an  excellent  record,  both  as  a  student  and  as  a  Reseaixjli 
Scholar  of  the  University  of  Sydney.  On  graduating,  in  1913, 
he  obtained  First  Class  Honours  in  Chemistry  and  Physiology, 
and  was  awarded  the  University  Medal  for  Physiology.  In  the 
same  year,  he  was  appointed  to  a  Science  Research  Scholarship, 
which  he  has  held  for  two  years,  during  which  period  a  series  of 
investigations  were  completed,  the  I'esults  of  which  are  embodied 
in  five*  pa|)ei-s,  of  which  four  have  been  communicated  to  the 
Royal  Society  of  New  South  Wales;  and  one,  on  "The  Temper- 
ature of  Echidna,"  is  to  Ix;  found  in  our  Proceedings  for  last 
year.  A  sixth  paper  is  ivady,  and  will  be  published  in  London. 
Mr.  Wardlaw,  iw  a  Linnean  Macleay  Fellow,  will  continue  and 
extend  his  work  on  the  physiology  of  the  secretion  of  milk  and 
on  problems  which  arise  in  conviection  therewith.     As  this  is  the 
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first  time  a  ph3rsiologist  has  been  appointed  to  a  Fellowship,  we 
look  forward  with  pleasurable  expectation  to  a  more  prominent 
place  of  this  branch  of  science  in  the  Society's  Proceedings  than 
has  hitherto  been  possible. 

The  names  of  one  Society  and  two  Institutions — the  National 
Academy  of  Sciences  at  Washington,  the  Zoological  Museum  at 
Tring,  England,  and  the  Instituto  Oswaldo  Cruz  at  Rio  de 
Janeiro — have  been  added  to  the  Society's  Exchange-list  during 
the  year.  The  addition  of  their  valuable  publications  to  the 
library  is  verj'  welcome. 

Three  portraits  of  workers  identified  in  some  way  with  the 
fauna  or  flora  of  Australia  were  presented  during  the  year,  and 
are  now  on  view — one  of  Professor  Herdman  of  Liverpool  Uni- 
versity, the  gift  of  Mr.  C.  Hedley;  the  second  of  the  late  Rev. 
Dr.  Woolls,  well  known  to,  and  highly  venerated  by,  the  older 
botanical  members  of  the  Society,  for  some  years  a  contributor  to 
our  Proceedings,  for  which  the  Society  is  indebted  to  the  Trustees 
of  the  Australian  Museum;  and  the  third,  of  the  late  Alexander 
Walker  Scott,  formerly  of  Ash  Island,  author  of  "Australian 
Lepidoptera,"  and  an  active  member  of  the  Entomological  Society 
of  New  South  Wales,  a  donation  from  the  Secretary.  It  is  very 
gratifpng  to  have  the  Society's  collection  of  portraits  added  to 
in  this  interesting  and  very  welcome  manner. 

Dr.  E.  Mjoberg,  of  Stockholm,  has  been  good  enough  to  send 
to  the  Society  reprints  of  eleven  papers  published  in  the  Hand- 
linger[Bd.  Hi.,  1913-15]  or  in  the  Arkiv  for  Zoologi[Bd.  ix.,1915] 
of  the  Royal  Swedish  Academy — a  first  instalment  of  a  series 
entitled  "Results  of  Dr.  E.  Mjoberg's  Swedish  Scientific  Expedi- 
tions to  Australia,  1910-13."  Six  authors  have  co-operated  in 
the  production  of  these  papers,  which  deal  with  the  Mammals, 
Reptiles,  Batrachia,  certain  groups  of  Hymenoptera  [Fam.  *SV^- 
phanidof^  Ichfieumonidipy  Brnconidaty  and  Fwmicidoi^y  and  some 
Mesozoic  plants.  A  number  of  species  are  described  as  new,  and 
many  notes  on  geographical  distribution  and  on  other  matters 
are  given.  When  completed,  the  series  promises  to  be  a  very 
important  contribution  to  a  knowledge  of  the  fauna  of  the  out- 
lying parts  of  Australia  in  which  the  collecting  was  done. 
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I  am  sure  that  I  shall  voice  the  sentiment^  of  this  Meeting  in 
offering  to  two  of  our  Members,  who  have  given  of  their  best  at 
Gallipoli,  sincere  sympathy  in  their  bereavement. 

We  have  heard,  with  pleasure,  during  the  year,  of  the  appoint- 
ments of  two  of  our  Members,  both  Members  of  the  Council,  also, 
to  impoi*tant  positions  in  the  Department  of  Mines — Mr.  Cambage 
to  succeed  Mr.  Pittman  as  Under  Secretary;  and  Mr.  J.  E.  Came 
to  the  position  of  Government  Geologist.  On  behalf  of  the 
Society,  I  would  like  to  offer  them  our  hearty  congratulations  on 
their  promotion,  and  our  best  wishes  for  success  in  their  new 
undertakings. 

To  Mr.  J.  H.  Maiden,  also,  I  would  offer  our  cordial  felicita- 
tions on  his  election  to  the  Royal  Society  of  London. 

A  noteworthy  feature  of  late  years  has  been  the  foundation  of 
large  numbers  of  Societies  all  over  the  world,  having  for  their 
object  the  protection  and  preservation  of  the  Flora  and  Fauna, 
of  natural  beauty-spots,  and  places  or  buildings  with  historical 
associations. 

In  England,  the  Selbome  Society  is  doing  valuable  work  in 
fostering  the  tendency  towards  caring  for  plants  and  animals. 
America  has  its  Audubon  and  other  Societies,  and,  in  Australia, 
there  are  the  Wild  Life  Protection  Society,  the  Gould  League  of 
Bird-lovers,  and  the  Australian  Forest  League. 

The  only  way  in  which  effective  protection  can  be  brought 
about  is  by  educating  the  people,  and  leading  them  to  see  that  it 
is  necessary;  and  it  is  this  method  which  is  adopted  by  all  these 
Societies.  It  is  recognised  by  most  of  us  that,  to  be  lasting, 
such  education  should  begin  as  early  as  possible;  and,  for  this 
reason,  the  Gould  League  of  Bird-lovers  seeks  to  enroll  the  school- 
children. In  this  respect,  the  League  has  received  the  greatest 
encouragement  and  assistance  from  the  fklucational  authorities. 
In  our  own  State  and  in  Victoria,  that  assistance  has  been  par- 
ticularly generous,  and  the  results  are  very  encouraging.  In 
many  country  schools,  the  wild  birds  come  no  longer  under  that 
name,  for  they  are  almost  domesticated;  they  come  and  feed 


PRKSIDBNT'S   ADDRB8S.  15 

among  the  children  at  their  lunches,  and  show  little  fear  of  those 
who,  a  few  years  ago,  would  have  been  their  natural  enemies. 

A  significant  sign  of  the  improvement  in  the  public  point  of 
view  in  this  matter,  is  the  frequent  discussions  in  the  press,  both 
daily  and  weekly,  of  the  value  or  harmf uhiess  of  birds.  We  find 
nowadays,  a  great  many  people  who  will  even  say  a  good  word 
for  the  once  universally  detested  Crow.  It  is  recognised  that, 
black  though  he  may  be,  he  is  by  no  means  so  black  as  he  is 
painted.  And  it  is  beginning  to  be  generally  understood  that, 
as  Mr.  W.  W.  Froggatt  pointed  out  many  years  ago,  a  bird  may  be 
very  destructive  in  one  locality,  and  extremely  useful  in  another. 
In  the  matter  of  ofiicial  protection  of  birds,  we  are  very  far 
behindhand.  The  Act  gives  a  long  list  of  protected  birds,  under 
the  scientific  names.  The  police,  who  are  charged  with  the  ad- 
ministration of  the  Act,  have  not  the  necessary  knowledge  of  the 
birds.  The  remedy  would  be  an  Act  which  listed  the  birds 
which  might  be  shot,  a  suggestion  which  we  also  owe  to  Mr. 
Froggatt. 

One  method  of  encouraging  the  birds — the  provision  of  nest- 
ing-boxes— does  not  meet  with  a  great  deal  of  success.  Our 
native  birds  do  not  take  to  these.  In  both  England  and  America, 
the  providing  of  such  boxes  is  much  resorted  to.  There  are 
many  firms  which  make  a  specialty  of  manufacturing  them,  and 
the  birds  respond  by  using  them  freely.  But  here,  we  find  that, 
as  a  rule,  the  only  tenants  are  the  sparrow  and  the  starling.  It 
may  be  that  Australia's  being  so  recently  settled,  the  birds  have 
not  reached  that  stage  of  sophistication  which  would  lead  them 
to  see  the  advantages  of  such  shelter. 

All  this  is  a  matter  for  congratulation  to  such  Societies  as 
ours.  The  plants  and  animals  offer  numberless,  unsolved  prob- 
lems to  the  biologist,  and  their  preservation  is,  therefore,  a 
matter  of  grave  concern.  And,  in  Australia,  it  is  of  very  great 
importance  on  account  of  the  unique  characters  of  the  fauna  and 
fiora.  We  are  offered  numbers  of  biological  problems  for  in- 
vestigation, which  from  the  nature  of  our  fauna  and  flora,  are  of 
compelling  interest.     Yet  it  is  a  lamentable  fact  that  not  very 
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muqh  has  been  done  by  Australian  naturalists  towards  the  solu- 
tion of  these  problems.  This  is  all  the  more  regrettable,  because, 
as  a  consequence  of  the  rapid  spread  of  settlement,  and  the  in- 
creasing re(]uirement8  of  civilisation,  many  of  our  plants  and 
animals  are  fast  moving  towards  the  limbo  of  lost  things  where 
they  will  meet  with  the  Dodo,  and  the  Great  Auk.  The  spread 
of  the  cities  and  the  operations  of  land-vendors  are  rapidly  de- 
stroying our  highly  specialised,  local  flora;  and,  with  the  plants, 
the  animals  also  disappear.  And  with  them  will  disappear  the 
opportunity  for  research  into  their  bionomics.  In  the  vicinity 
of  all  our  towuH,  the  flora  is  becoming  a  cosmopolitan  one,  and 
the  Australian  element  forms  but  a  small  portion  of  it.  It 
behovt^  us,  then,  before  it  is  too  late,  to  get  to  work  on  the 
bionomics  of  our  native  plants  and  animals. 

A  very  important  problem  among  these  is  the  pollination  of 
Australian  flowers  by  birds.  Looking  into  this  question,  on  the 
suggestion  of  Mr.  J.  J.  Fletcher,  I  was  surprised  to  discover  how 
little  definite*  information  on  the  subject  of  bird-pollination  was 
to  be  found.  The  fact  that  a  given  species  of  bird  visits  a  flower, 
is  often  taken  as  evidence  that  the  flower  is  pollinated  by  that 
bird,  but  as  to  the  method  by  which  it  is  done,  no  record  is  made. 
8chimper(3)  quotes  Belts'  descriptiim  of  the  pollination  of  Marc- 
gravia,  and  goes  on:  '* Since  Belt's  classical  description,  and  the 
unfortunately  very  short  comnmni cations  of  F.  Miiller,  the  know- 
ledge of  humming-bird  flowers  has  not  made  any  considerable 
progress,  for  the  surmises  of  several  botanists  formed  far  away 
from  the  home  of  humming-birds  cannot  be  considered  as  such. 
The  shai'e  taken  by  humming-bii*ds  in  causing  the  peculiarities  of 
many  American  flowers,  can  be  ascertained  (mly  by  careful  and 
critical  investigations  on  the  spot."  These  remarks  apply  equally 
well  to  pollination  by  birds  in  Australia. 

One  of  the  first  (juestiouH  arising  is,  Ai-e  bird-polliiuited  flowers 
specially  adapted  in  any  way?  Certainly  many  of  them  do  pre- 
sent special  features.  Hermann  Muller(2)  says  that  omithophil- 
ous  flowers  present  several  types.  Many  of  them  possess  large, 
brilliantly  coloured  flowers,  very  frequently  scarlet,  pouched  in 
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form,  upright  in  position,  and  secreting  a  great  abundance  of 
honey.  But  Kemer(8)  says  that  laterally  directed  Howers  are 
visited  solely  by  hovering  visitors  such  as  the  owlet-  and  hawk- 
moths  and  humming-birds,  which  require  no  platform,  and,  there- 
fore, none  is  provided.  And  he  speaks  of  the  absence  of  plates, 
ridges,  fringes,  pegs,  or  knobs  in  bird-pollinated  flowers.  From 
personal  observation,  I  should  think  that  a  large  number  of  them 
have  pendent  flowers,  as  in  the  Fuchsia  and  Abutilon.  It  is 
certain,  too,  that  honey-eating  birds  will  visit  any  iyi^  of  flower 
that  contains  much  nectar.  Moseley(6)  speculates  whether  the 
humming-birds  of  Juan  Fernandez  may  not  be  the  agents  of 
)x>llination  in  the  strawberries,  cherries,  peaches,  and  apples.  It 
is  certain  that  honey-eating  birds  will  visit  any  flower,  no  matter 
what  type,  that  contains  much  honey.  Beal  records  the  pollina- 
tion of  cherries  and  catmint,  and  red  clover  is  recoixled  by  another 
obser\'er. 

Still,  there  is  no  doubt  but  that  the  majority  of  bird-pollinated 
flowers  are  more  or  less  tubular,  are  brilliant  in  colour,  and  con- 
tain much  honey.  Further  investigation  will  result  in  other 
typjes  being  recognised,  but  the  above  is  no  doubt  the  commonest. 
It  is  rt*markable  how  soon  birds  recognise  suitable  introduced 
plants.  Our  Australian  honey-eaters  regularly  visit  Hibiscus, 
Abutilon,  Teconui  capetute,  and  other  species,  Biynonia  venustay 
B.  radicans,  Pentstemon,  Gladiolus,  Honeysuckle,  Cotyledon, 
Echeveria,  and  Agave,  all  eminently  adapted  to  bird-visitors. 

One  fact  that  must  not  be  lost  sight  of  is,  that  flowers  specially 
adapted  for  pollination  by  birds,  are  equally  adapted  for  visits 
from  hawk-moths,  and  other  moths  with  long  probosces.  Bates(4) 
relates  how  he,  several  times,  shot  a  moth  instead  of  a  bird,  and 
says  that  the  manner  of  flight  and  poise  before  a  flower  are  pre- 
cisely like  those  actions  in  a  humming-bird.  Only  after  some 
days  was  he  able  to  distinguish  the  bird  from  the  moth.  He 
records,  also,  that  the  natives,  and  many  of  the  educated  whites, 
believed  the  moth  watt  a  bird.  The  daylight  and  crepuscular 
hawk-moths  do  frequent  the  same  flowers,  and  are  as  successful 
in  pollinating  them,  as  the  birds.     I  have  observed  that  C/era- 
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dendron  tomentosum  is  visited  by  the  Spinebill  in  the  daj^ime, 
and  by  hawk-moths  in  the  evening  and  at  night.  But  while  the 
day-flying  moths  visit  the  same  flowers  as  the  birds,  the  night- 
flying  moths  would  not  visit  the  red  flowers,  for  even  by  strong 
moonlight,  the  red  colour  would  be  invisible.  The  close  resem- 
blance of  the  moth  and  the  bird  is  a  very  interesting  example  of 
how  similar  environment  brings  about  analogous  structure,  and 
similar  habits  in  very  different  organisms.  A  more  curious 
instance  of  this  is  the  fact  recorded  in  Knuth(8),  that  a  bat,  in 
Trinidad,  pollinates  the  flowers  of  a  tree,  behaving  so  like  a 
moth  that  it  was  mistaken  for  one.  It  has  a  brush-like  tongue 
like  a  humming-bird. 

The  profession  of  pollinator  seems,  in  the  main,  to  be  confined 
to  a  few  families  of  birds.  In  America,  the  humming-birds 
(TrachUidcB)  and  sugar-birds  (Ccsrehidat)  are  chiefly  concerned. 
In  Hawaii,  the  Drepanidida  (35  spp.  in  1 7  genera)  and  Mdipha- 
gidfB  (5  spp.  in  2  genera)  are  the  agents.  In  Australia,  we 
have  Meliphagida  {1 2  spp.  in  23  genera),  and  7  species  of  brush- 
tongued  Lorikeets.  Africa  has  its  Sunbirds  ^  CmiiyTnc^ j  and 
Flower-peckersf  2>icrtfuirp/  In  New  Zealand,  are  the  Meliphagida; 
and  a  few  parrots. 

But  there  is  no  doubt  that  other  birds,  at  times,  pollinate 
flowers.  Whether  they  visit  the  flowers  in  search  of  insects^  or 
nectar,  is  not  quite  apparent.  Moseley(6)  gives  an  account  of 
Artarmis  leucopi/gialis  being  shot,  and  found  to  have  the  bases 
of  their  bills  clogged  with  pollen,  which,  he  thinks,  they  got  in 
searching  flowers  for  insects.  But  Mr.  Musson,  in  a  letter  to 
Mr.  Fletcher,  records  that  numbers  of  Artamus  personcUus^  and 
A,  8upercilio8U8  visited  the  flowers  of  a  Beef  wood  {Grrevillea 
robtista)  and  fed  on  the  nectar.  When  some  starlings  visited 
the  tree,  the  wood-swallows  left,  and  the  starlings  began  to  feed 
on  the  nectar  in  just  the  same  way.  I  have  also  been  informed 
by  several  observers  that  sparrows  probe  the  flowers  of  the  Coral- 
tree  {Erythrina)  in  the  same  way  that  the  honey-eaters  do.  It 
is  probable  that  closer  inquiry  into  the  habits  of  our  birds  will 
result  in  the  discovery  that  many  of  them,  while  not  professional 
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pollinators,  yet  do  a  good  deal  of  that  work  as  amateurs.  Mr. 
Nortli  informs  me  that  Black  Cockatoos  visit  the  heads  of  Bank- 
sia-flowers  in  search  of  honey,  and,  no  doubt,  often  pollinate 
some  of  the  flowers  in  doing  so. 

All  the  special  pollinating  birds  have  some  peculiarities  of 
structure,  which  fit  them  for  the  special  work  they  have  to  do. 
The  humming-birds  are  capable  of  poising  on  the  wing  before  the 
flowers  they  frequent,  their  beaks  are  either  long  or  short,  slender, 
curved,  and,  in  some  cases,  at  least,  specially  adapted  to  pollen- 
carrying.  In  a  paper  by  J.  L.  Hancock(7)i  he  describes  and 
flgures  the  beak  of  a  humming-bird,  showing  what  he  calls  a 
^* pollen  repositor}'" — a  groove  in  the  ventral  surface  of  the  bill, 
and  grooves  at  the  angle  of  the  mouth,  from  the  nostril  on  the 
upper  side.  He  also  describes  feathers  about  the  head  apparently 
adapted  for  holding  pollen.  These  have  barbules  with  barbicels. 
The  pollen-grains  are  held  between  two  barbules,  or  the  barbs 
spread  apart,  and  hold  pollen  like  a  pair  of  forceps. 

In  a  paper  by  Robert  Ridgway(9),  he  describes  the  tongue  of 
the  humming-bird  as  follows:  "The  tongue  of  this  species  (and 
doubtless  others  have  a  similar  conformation)  presents,  when 
recent,  the  appearance  of  two  tubes  laid  side  by  side,  united  for 
half  their  length,  but  separate  for  the  remainder.  Their  sub- 
stance is  transparent  in  the  same  degree  as  a  good  quill,  which 
they  much  resemble.  Each  tube  is  formed  by  a  lamina  rolled 
up,  yet  not  so  as  to  bring  the  edges  into  actual  contact,  for  there 
is  a  longitudinal  Assure  in  the  outer  side  running  up  considerably 
higher  than  the  junction  of  the  tubes;  into  this  Assure,  the  point 
of  a  pin  may  be  inserted  and  moved  up  and  down.  Near  the 
tip,  the  outer  edge  of  each  lamina  ceases  to  be  convolute,  but  is 
spread  out,  and  split  at  the  margin  into  irregular  flmbriae  which 
point  backward  like  the  vane  of  a  feather.  These  are  not  barbs, 
however,  but  simply  soft  and  flexible  points,  such  as  might  be 
produced  by  snipping  diagonally  the  edges  of  a  strip  of  paper. 
I  conjecture  that  the  nectar  of  flowers  is  pumped  up  the  tubes, 
and  that  minute  insects  are  caught,  when  in  the  flowers,  in  these 
spoon-like  tips,  their  minute  limbs  being  perhaps  entangled  in 
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the  Rmbrife,  when  the  tongue  is  retracted  into  the  beak,  and  the 
insects  swallowed  by  the  ordinary  process,  as  doubtless  those  are 
which  are  captured  by  the  beak  when  in  flight." 

Prof.  Beal(ll)  gives  the  results  o^  the  investigations  of  some 
students  into  bird-pollination  by  humming-birds.  They  visit 
flowers  for  at  least  two  objects,  for  insects  and  for  nectar. 
Pollen-grains  have  been  found  on  the  bills  and  on  the  heads  of 
the  birds.  They  were  seen  to  frequent  pelargoniums,  fuchsias, 
trumpet-creeper,  phloxes,  verbenas,  catmint,  milkweed,  tropceo- 
lums,  honeysuckles,  lilacs,  morning-glories,  cherries,  and  wild 
balsam. 

Tn  the  latter,  the  anthers  form  a  covering  to  the  pistil.  If 
the  flowers  are  covered  up,  no  seed  is  produced.  Humming-birds 
visited  all  the  open  flowers.  Every  time  one  plunged  his  beak 
in,  the  head,  a  little  above  the  beak,  became  dusted  with  pollen. 
Where  the  anthers  were  removed,  the  birds  left  pollen  on  the 
stigma.  All  the  flowers  in  one  cluster  were  visited  twice  in  15 
minutes.  IrapcUieiis  fidva  is  cross-fertilised  mainly,  if  not 
entirely,  by  humming-birds. 

Trelease,  in  a  note  supplementary  to  Prof.  Beal'sdl),  says  the 
Ruby-throat  is  often  seen  to  get  nectar  from  both  glands  at  the 
base  of  the  cotton  flowers.  It  was  constantly  seen  at  the 
flowers  of  Oenothera  simuUctj  very  often  about  those  of  the  may- 
pop  {Passiflora  incamcUa),  the  white-flowered  buckeye  (Aesmdtis 
parmJlora)y  the  wild  and  cultivated  morning-glories,  yellow  day- 
lily,  white  oleander,  several  sorts  of  pelargonium,  lemon,  fuchsia, 
larkspur,  malaviscus,  zinnia,  sage-bush,  osier-willow.  One  was 
seen  at  the  flowers  of  goui*d,  and  several  times  at  flowers  of 
Lobelia  cardifuilisy  where  they  usually  acted  as  the  one  spoken  of 
in  American  Naturalist,  1879,  p. 431.  Flowers  of  Erythrina 
herhacea  were  often  visited,  and  they  appear  to  be  adapted  for 
fertilisation  by  them  like  the  Palosabre  in  Belt.  According  to 
Gould,  to  number  all  the  flowera  visited  by  them  would  be 
equivalent  to  repeating  the  names  of  half  the  plants  of  North 
America.  The  same  author  also  gives  an  account(ll)  of  the 
fertilisation  of  Salvia  spfende^ns.     One  of  the  flowers  visited  had 
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the  stigma  closed.  The  lever  of  the  connective  was  nearly  an 
inch  long. 

In  "The  Fauna  Hawaiien8is"(10),  Perkins  gives  a  long  account 
of  the  pollination  of  endemic  flowers  by  native  birds  belonging  to 
the  Families  Drepanididas  and  Meliphagido',  The  former  contains 
thirty-five  species  in  seventeen  genera,  and  the  latter  five  species 
in  two  very  distinct  genera.  The  birds  of  the  first  family  vary 
from  entirely  honey-eating  to  entirely  insect-eating,  and  the 
Meliphagidoi  appear  to  be  entirely  honey-eating.  All  the  Dre- 
panididcR  have  the  tubular  tongue,  which  shows  descent  from  a 
common  ancestor;  and  the  author  considers  that  that  ancestor 
was  a  honey-eater,  but  that,  as  insects  became  more  common,  the 
characters  of  some  of  the  birds  gradually  altered.  He  states 
that  nectar  is  absolutely  necessary  to  the  existence  of  fiye  of  the 
genera,  and  that  these  can  be  kept  alive  on  nectar  and  sugar- 
cane juice.  The  nectar-feeding  birds  are  characterised  by  a 
slender  beak,  as  well  as  the  tubular  tongue.  "All,  or  practically 
all,  the  plants  visited  by  these  birds  for  food  had  bell-shaped  or 
tubular  blossoms,  in  which  nectar  was  more  or  less  hard  to  reach. 
Of  these  tubular-flowered  plants,  there  are  several  predominant 
genera,  some  of  which  are  themselves  r^tricted  to  the  islands, 
and  belong  to  various  families,  comprising  hosts  of  peculiar 
species.  Most  striking  of  all  are  the  arborescent  Lobeliaceie, 
not  closely  related  to  forms  found  in  other  countries.  The  mul- 
tiplicity of  these  plants,  and  their  isolation  from  foreign  forms 
bears  a  striking  resemblance  to  that  of  the  Drepanid  biixis  them- 
selves, indicating  likewise  an  extremely  ancient  occupation  of 
the  island."  This  seems  to  me  to  show  that  the  flowers  (Lobe- 
liacea)  and  the  birds  developed  in  dependence  upon  each  other, 
and  the  author  holds  the  same  view,  for  he  says: — "How  easily 

the  extraordinary  lengthening  of  the  bill may  have  taken 

place,  side  by  side  with  the  increasing  length  of  the  tubular 
flowers,  is  apparent  from  the  fact  that,  even  now,  in  some  of  the 
birds,  there  is  individual  variation  in  this  respect.  ...  A  series 
of  observations  made  on  one  of  the  most  superb  of  the  Tjobelias 
showed  that  it  could  only  be  fertilised  by  these  highly  specialised 
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birds."  It  is  much  to  be  i-egretted  that  Mr.  Perkins  does  not 
give  full  particulars  of  these  observations.  Just  as  in  many 
other  cases,  we  have  no  information  beyond  the  fact  that  the 
birds  visit  the  flowers. 

A  note  of  interest  is  to  be  found  in  the  method  employed  by 
the  hunters  in  the  old  days  for  taking  Drepanis  pacijica — the 
Mamo — the  bird  from  which  the  yellow  feathers  used  in  the 
ancient  feather-work  was  procured.  The  hunter  covered  himself 
with  the  branches  and  leaves  of  a  tubular-flowered  plant,  and 
held,  between  finger  and  thumb,  one  of  the  flowers.  When  the 
bird  inserted  its  bill,  he  closed  his  finger  and  thumb  together, 
and  thus  captured  it.  The  biitls  and  flowers  of  Hawaii  offer  a 
unique  opportunity  to  a  field-naturalist  to  enrich  our  knowledge 
of  bird-pollination. 

Scott  Elliott  has  published  two  papers  on  bird-pollination  in 
South  Africa(12).  He  mentions  Protea  inconipta,  P.  melli/era,  P. 
lepidocarpa,  P.  lonyi/oliaj  P.  grandi/lora,  P.  ccn'dcUa,  P.  acolynitis^ 
Leucospermum  conocarpus,  and  L.  nutarut  as  being  fertilised  by 
the  birds  Promerops  cafer  and  Nectarinia  chdybea. 

Bertha  Stoneman,  in  her  bright  little  book  on  South  African 
plants  and  their  ways,  mentions  the  pollination  of  Gladiolus  and 
Loranthus  by  the  Nectarinise.  But  no  details  as  to  method  are 
given. 

A  good  deal  of  observational  work  has  been  done  in  New 
Zealand  on  pollination  by  birds.  Darwin(14)  quotes  Potts  (Trans. 
N.Z.  Inst.)  as  follows:  "In  New  Zealand,  many  specimens  of  the 
Anthoniis  melanura  had  their  heads  coloured  with  pollen  from 
the  flowers  of  an  endemic  species  of  Fuchsia."  Wallace  gives  a 
list  of  Australian  and  New  Zealand  flowers  pollinated  by  birds(l8), 
and  says,  "The  great  extent  to  which  insect  and  bird  agency  is 
necessary  to  flowers  is  well  shown  by  the  case  of  New  Zealand. 
The  entire  country  is  comparatively  poor  in  species  of  insects, 
especially  in  bees  and  butterflies,  which  are  the  chief  flower- 
fertilisers;  yet,  according  to  the  researches  of  local  botanists,  no 
less  than  one-fourth  of  all  the  flowering  plants  are  incapable  of 
self-fertilisation,  and,  therefore,  wholly  dependent  on  insect  and 
bird  agency  for  the  continuance  of  the  species." 
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ThomsondB)  gives  a  good  account  of  the  pollination  of  the 
Glory-pea  (ClianihtM  puniceus).  The  birds  concerned  are  the 
Tui,  and  the  Korimako.  The  calyx  of  the  flower  contains  a 
large  drop  of  honey.  Birds,  in  inserting  their  beaks,  push  back 
the  carina,  and  this  retains  its  hold  of  the  style  for  a  consider- 
able time,  till  the  pressure  becomes  too  great,  when  the  latter  is 
jerked  forward  by  its  own  elasticity,  and  throws  out  the  accumu- 
lated pollen  on  the  intruder's  head.  Of  Fuchsia  excortictUcu,  F, 
CoUnsoi,  and  F.  procumbertSy  he  says  that  ^ach  species  is  dimor- 
phic. The  larger  forms  are  green  and  purple,  with  exserted 
anthers.  Both  forms  are  scentless,  but  contain  much  honey. 
They  appear  to  be  fertilised  by  Tuis  and  honey-birds.  The 
flowers  are  pendulous,  affording  no  resting-place  for  insects, 
and  have  so  large  a  quantity  of  honey  that  any  insects,  except 
long-tongued  forms,  would  be  drowned.  Kirk(17)  says  F. 
excorticaia  and  another  species  which  he  does  not  name,  are 
trimorphic,  and  that,  in  the  latter  species  under  cultivation, 
the  mid-  and  short-styled  forms  are  certainly  self -fertilised. 
But  in  F.  excorticcUci,  "the  entire  work  of  fertilisation  is  effected 
by  two  forms  only;  the  long-styled  can  exercise  no  influence  on 
the  fertilisation  of  other  flowers;  it  is  a  female  flower,  and,  there- 
fore, must  receive  pollen  from  the  mid-  or  short-styled  form,  or 
from  both.  It  is,  therefore,  remarkable,  that  long-styled  flowei*s 
pixxluce  fruit  in  greater  profusion  than  the  mid-  or  short-styled. 
In  the  absence  of  experiments,  it  would  be  rash  to  assert  that 
the  short-  and  mid-styled  forms  are  incapable  of  fertilisation,  but 
there  can  be  no  doubt  that  the  application  of  pollen  of  either 
form  to  the  stigma  of  the  other  would  result  in  the  fonnation  of 
large  numbers  of  seeds The  short-styled  form  may  occa- 
sionally be  self-fertilised,  as  detached  pollen  falling  fix)m  its 
stamens  may  come  in  contact  with  the  sides  of  its  stigma.  Birds 
are  the  usual  agents  for  the  transfer  of  pollen  from  one  plant  to 
another.  It  is  interesting  to  watch  them  poising  on  the  wing 
and  dexterously  inserting  their  beaks  into  the  slender  tube  of 
the  flower."  Thomson  also  enumerates,  as  bird-pollinated,  the 
following — Sophora    tetraptera,    chiefly    visited    by   honey- birds 
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(another  visitor  will  be  mentioned  later);  Metroaideros  libcida^ 
probably  fertilised  by  Tuis  and  honey-birds,  which,  in  great 
nuinbei*8,  frequent  them;  M,  hypericl/oliaj  sometimes  visited  by 
birds;  Loranthns  colftutoi,  scarlet  f!owei*8,  no  scent  or  honey,  but 
this  is  probably  developed  at  some  period  of  growth,  and  it  then 
attracts  Tuis  and  honey-birds;  Phormium  tetiax  is  chiefly  ferti- 
lised by  birds.  Insects  may  visit  the  flowei-s,  but  they  depend 
upcm  Tuis  and  honey-birds.  Kakas  and  parakeets  also  aid 
sometimes.  f 

Petrie(18)  gives  an  account  of  the  pollination  of  Viteu:  liccena. 
"There  is  no  doubt  pollination  is  effected  exclusively  by  small 
birds.  These  constantly  visit  the  flowers,  hanging  on  the  rigid 
leaf-stalk  or  flower-stalks,  and  insert  their  bills  into  the  corolla- 
tube  to  suck  the  nectar.  In  sucking  the  sweet  juice,  the  Tui 
may  be  seen  grasping  the  flower  in  one  foot  and  turning  it  round 
into  a  more  convenient  position.  In  passing  from  flower  to 
flower,  the  birds  cannot  avoid  bringing  pollen  from  young  flowers 
to  older  ones."  In  an  earlier  volume(18),  he  refers  to  the  pollina- 
tion of  Jihabdothamnus  Solmidrl  as  l)eing  effected  by  birds,  and 
notes  that  the  flowers  are  orange  striped  with  red. 

Kirk(17)  quotes  a  description  of  Colenso's  of  the  pollination  of 
Sophora  tetraptera  by  the  New  Zealand  parrot  {Nestor  nisridioii- 
nlis)  as  follows: — "Close  to  the  village,  and  even  within  its  fence, 
were  several  large  Kowhai  trees;  these  were  covei'ed  with  their 

golden  flowers,  and  mostly  without  leaves The  parmts 

flocked  screaming  to  the  Sophora  blosstmis.  Tt  was  a  strange 
sight  to  see  them;  how  deftly  they  managed  to  go  out  to  the  end 
of  a  long,  lithe  branch,  preferring  to  walk  i)arrot-fashion,  and 
there  swing  backwaixls  and  forwaixls,  lick  out  the  honey  with 
their  big  tongues  without  injurifuj  the  you^ig  fruit.  ...  I  found 
that  all  the  fully  expanded  flowers  had  had  the  upper  parts  of 
calyces  and  the  uppermost  petal  (vexillum)  torn  out;  this  the 
parrots  had  done  to  get  at  the  honey.  As  the  flowers  are  pro 
duced  in  large,  thick  bunches,  some  are  necessarily  twisted  or 
turned  upside  down;  still  it  is  always  that  peculiar  petal  and 
that  part  of  the  calyx  (though  often  in  such  cases  underneath) 
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which  have  been  torn  away.  Through  this,  no  injury  was  done 
to  the  young  enclosed  fruit,  which  would,  in  all  probability,  have 
been  the  case  if  any  of  the  other  petals  had  been  bitten  off.'' 

Laing  and  Blackwell(19)  refer  to  a  number  of  plants  already 
mentioned,  and  add  Knightia  excelsa  as  much  visited  by  Tuis  and 
bellbirds. 

Nortirs  ^'Catalogue  of  tlie  Nests  and  Eggs  of  Australian  and 
Tasmanian  Birds"  gives  a  total  of  67  species  of  houey-eaters  and 
brush-tongued  lories,  but  the  author  informs  me  that  five  species 
have  been  added  to  the  honey-eaters  since  that  section  of  his  cata- 
logue was  completed.  Add  to  these  the  Black  Cockatoo,  already 
referred  to  as  visiting  Banksia-heads,  and  we  have  74  species,  in 
26  genera  (though  Matthews  puts  the  Honey-eaters  in  42  genera), 
ail  flower-frequenting  in  their  habits.  Both  the  Honey-eaters  and 
the  Lorikeets  have  their  tongues  markedly  adapted  to  their  nectar- 
feeding  habits. 

Von  Mueller's  '^Second  Census  of  Australian  Plants"  contains 
8,581  species  of  flowering  plants — a  number  which  is  now  some- 
what too  small;  but  the  records  of  new  species  are  so  scattered, 
that  1  have  not  attempted  to  arrive  at  the  correct  total.  I  have 
gone  through  the  Census,  and  find  that  there  are,  at  least,  649 
species  adapted  to  bird-pollination.  This  is  no  doubt  under  the 
real  number;  many  of  the  plants  are  unknown  to  me;  and  1  have 
also  omitted  the  Styphelias,  most  of  which  are  ornitliophilous, 
because  von  Mueller  has  lumped  several  genera,  such  as  Leuco- 
pogon,  not  omithophilous,  in  that  genus.  But  evrn  so,  this  shows 
that  alx)ut  7  -4%  of  our  flowering  plants  are  omithophilous.  Of  the 
649  species  mentioned,  38.'),  or  a  good  deal  more  than  half,  are 
Froteads,  which  are  peculiarly  adapted  for  bird-visitors. 

Taking  a  smaller  area,  I  am  tolerably  familiar  with  the  plants 
and  birds  of  the  Mudgee  district.  In  that  district,  there  are  401 
flowering  plants,  and  of  these  53  are  omithophilous,  14  l)eing 
Proteads.  Thus  13*2%  of  the  flowering  plants  are  adapted  to 
birds.  There  are  194  species  of  birds,  of  which  23  are  honey- 
feeders  (13-3%),  a  rather  curious  coincidence.     It  can  be  seen, 


26  pbesidknt's  address. 

then,  that  the  birds  and  flowers  which  are  dependent  on  each  other 
form  a  large  percentage  of  the  avifauna  and  the  flora. 

We  hardly  expect  to  find  references  to  bird>pollination  in 
Gould's  ^^Birds  of  Australia."  But  we  do  find  numerous  allusions 
to  the  nectar-feeding  habits  of  the  honey-eaters;  and  he  also  re- 
peatedly states  that  they  eat  pollen,  giving  instances  of  pollen 
being  found  in  their  stomachs. 

The  earliest  reference,  which  I  can  find,  to  the  pollination  of 
Australian  flowers  by  birds,  is  in  an  article  on  Eucalyptus  by  Dr. 
Woolls(l).  Speaking  of  hybridisation  in  E.  tereticornis^  he 
says,  "With  regard  to  hybridisation  in  this  genus,  the  flowers  of 
which  are  probably  fertilised  before  the  operculum  is  cast  off.  Dr. 
Mueller  does  not  think  that  it  is  impossible,  but  that  all  ordinary 
chances  are  against  it.  ^Still,'  he  continues,  ^as  Mr.  W.  S.  Macleay 
remarked,  parrots  and  other  birds  occasionally  bite  off  the  flower- 
buds,  and  may  accidentally  uncover  a  stigma,  and  remove  the 
anthers;  and,  again,  insects  may  then  flnish  off  their  work,  and 
carry  pollen  across  from  another  species." 

A  correspondent,  Mr,  S.  T.  Turner,  in  a  letter,  mentions  tliat, 
at  the  time  of  writing,  parrots  were  very  busy  biting  off  the  oper- 
cula  of  Eucalypt-buds. 

I  do  not  think  that  there  is  any  foimdation  for  the  opinion  that 
Eucalypt-flowers  are  fertilised  in  the  bud.  They  are  conspicuous 
flowers  when  open,  scented,  and  contain  a  large  amount  of  nectar, 
all  of  which  would  point  to  pollination  by  insects  or  birds. 

I  have  not  been  able  to  trace  any  further  allusion  to  bird-polli- 
nation in  Australia  until  1895,  when  a  couple  of  short  notes  by 
myself  were  read  at  a  Meeting  of  the  Australasian  Association  for 
the  Advancement  of  Science(20).  These  recorded  the  visits  of 
Acanthorhynchus,  and  a  species  of  Ptilotis  to  Erythrina  indica, 
and  of  Acanthorhynchus  to  Telopea.  In  neither  was  the  process 
described,  but  it  was  in  a  later  paper(ai).  In  Erythrina,  the 
flowers  are  curved  towards  the  left,  and.  the  bird  sits  on  the  right- 
hand-side,  and  inserts  its  beak  into  the  other  side.  The  pressure 
forces  the  stamens  and  style  out,  so  that  they  brush  on  the  side  of 
the  bird's  neck,  leaving  a  deposit  of  pollen.    Should  tlie  bird  then 
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visit  a  flower  in  which  the  stigma  is  receptive,  sorae  pollen  would 
undoubtedly  reach  it.  I  captured  a  bird  while  feeding,  and  found 
a  considerable  smear  of  pollen  on  the  neck.  As  a  rule,  birds 
feeding  on  nectar  allow  a  much  closer  approach,  and  it  seems  also 
as  if  they  lost  some  of  their  fear  of  man ;  for  when  I  held  a  blos- 
som to  the  bird  in  my  hand,  it  inserted  its  bill,  and  fed  on  the 
nectar.  I  have  seen  a  note  on  honey-eating  birds  stating  that  they 
may  become  intoxicated  with  the  honey,  and  even  drop  to  the 
ground  at  times,  but,  unfortunately,  1  omitted  to  record  the  refer- 
ence. There  is  no  doubt,  however,  that  some  flowers  produce  nec- 
tar which  is  more  or  less  intoxicating.  That  of  Banksia  erici folia 
is  so,  and  is  apt  to  produce,  a  severe  headache  in  some  people. 
Although  the  birds  w^re  most  assiduous  in  their  attentions  to  the 
trees  1  had  under  observation,  no  fruits  were  produced.  1  care- 
fully pollinated  a  large  number  of  flowers,  and  found  that  the 
fruit  developed  till  it  was  four  inches  in  length,  and  as  thick  as  a 
knitting  needle,  but  at  this  stage  it  invariably  dropped  off.  Her- 
mann Miiller(a)  says  that  Darwin  states,  on  the  authority  of 
MacArthur's  Observations  that,  in  New  South  Wales,  Erythrina 
does  not  produce  good  fruit  unless  the  flowers  are  shaken.  But  the 
late  Mr.  G.  H.  Cox  told  me  that  it  bore  seed  freely  at  Mulgoa.  And 
1  have  been  told  that  it  seeds  plentifully  on  the  Northern  Rivers 
and  in  Queensland. 

The  Note  on  Telopea  states :  "The  flowers  produce  very  large 
quantities  of  nectar  at  certain  stages,  so  that  if  a  head  is  shaken,  a 
shower  of  drops  is  thrown  off.  They  are  much  visited  by  Acan- 
thorhyuchus  and  other  honey-eating  birds,  yet  they  rarely  pro<Uiee 
fruits;  but  when  a  plant  does,  it  usually  develops  a  large  num- 
ber. In  one  instance,  I  observed  a  head  which  was  ranch  damaged 
by  some  larv«,  and  this  head  afterwarc^  developeil  several 
capsules."  Later  1  was  able  to  watch  one  of  these  birds  at  a  head, 
which  was  in  the  nectar-bearing  stage.  I  could  not  get  close 
enough  to  see  just  where  the  pollen  was  deposited  on  the  bird,  but 
1  marked  the  plant,  and  afterwards  found  eleven  capsules  on  it. 

Holtze(22)  gives  the  following  account  of  the  pollination  of 
Grevillea  chrysodendrofi : — "The  showy  flowers  of  this  species  are 
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closely  packed  into  the  form  of  a  brush,  and  abound  in  nectar. 
Before  maturity,  tiie  long  pistil  is  curved,  so  that  the  stigmatic 
point  is  inserted  between  the  anthers  at  its  foot.  At  maturity,  the 
pistil  becomes  erect,  bearing  on  its  head  the  pollen  deposited  there 
by  the  anthers.  The  tree  is  visited  by  a  small  bird  for  the  nectar 
in  the  flowers,  and  the  pollen  is  taken  from  tree  to  tree  on  its 
breast  and  head,  which  come  into  contact  with  the  stigma  in  prob- 
ing for  the  nectar.  Cross-fertilisation,  therefore,  is  facilitated,  and 
the  existence  of  the  provision  for  the  pollen  being  deposited  natur- 
ally on  each  stigma  would  lead  one  to  expect  that,  in  the  ancestral 
form,  this  was  to  insure  fertilisation  should  the  flower  not  receive 
pollen  from  elsewhere.  However,  in  the  species  under  noti(2e,  the 
flowers  appear  to  be  incapable  of  fertilisation  with  their  own  pol- 
len.'' The  writer  makes  the  common  mistake  of  supposing  that 
the  whole  of  the  disc  on  tlie  end  of  the  style  is  stigmatic,  but  this 
is  not  so.  Tlie  stigma  is  a  minute,  nipple-like  point  in  the  centre, 
and  m  no  species  of  Protead  have  I  ever  seen  pollen  on  this. 

Dr.  Shirley,  in  the  same  volume(2d),  has  a  paper  on  ** Pecu- 
liarities of  the  Flowers  of  the  Order  Proteaceae/'  in  which  he 
says,  speaking  of  Grevillea:  **The  lowest  have  styles  with  a  true 
stigmatic  surface.  Tiie  central  ones  have  immature  styles  coated 
with  pollen.  The  apical  ones  are  still  hooked  in  the  perianths,  and, 
where  the  style-end  is  adherent  to  the  petals,  are  clothed  round  the 
line  of  attachment  with  a  copious  supply  of  honey.  Parrots  and 
honey-eaters  frequent  the  plants  at  this  and  earlier  stages,  clinging 
below  the  flowers,  and  reaching  to  the  apex  of  the  inflorescence 
where  most  honey  lies.  In  doing  so,  they  brush  the  pollen  from 
the  central  flowers  on  their  feathers,  and,  visiting  the  next  branch, 
attach  the  grains  to  the  lower  stigmas  of  the  next  inflorescence, 
thus  fertilising  them."  He  also  notes  the  small  proportion  of  fruits 
that  are  sometimes  found :  ^^That  this  apparatus  often  fails  is  seen 
in  the  few  perfect  fruits  on  Hakea  and  Macadamia  bushes  which 
have  borne  masses  of  blossoms,  and  by  there  being  seldom  a  dozen 
fruits  on  a  Banksia-cone,  which  carried  a  thousand  perfect 
flowers." 

With  the  assistance  of  some  students,  1  investigated  a  bush  of 
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Banksia  ericifolia.  We  found  that  the  average  number  of  flowers 
on  a  head  was  900.  Then,  taking  all  the  heads  more  than  one  year 
old,  we  found  that  only  001  per  cent,  of  the  flowers  had  developed 
fruits.  Usually  one  finds  a  large  number  of  old  cones  without  a 
single  fruit,  and  then  one  with  from  twelve,  up  to  twenty.  In  one 
instance,  we  found  forty  fruits  on  a  single  head.  I  attribute  this 
to  the  fact  that,  when  the  birds  find  a  head  with  plenty  of  nectar, 
they  work  over  it  again  and  again.  In  West  Australia,  I  notice<l 
that  the  Banksias  about  Perth  bore  comparatively  few  fruits,  while 
those  round  about  Albany  fruited  very  freely.  This  arises,  I 
think,  from  the  fact  that  the  honey-eaters  are  much  more  plentiful 
at  the  latter  place,  and  perhaps  also  from  the  presence  of  Tarsipes, 
which  is  still  found  in  that  neighbourhood. 

Mr.  Musson  and  Mr.  Came  have  been  good  enough  to  supply  me 
with  some  interesting  observations  on  bird-pollination,  but,  unfor- 
tunately, I  have  mislaid  their  very  accurate  series  of  notes  on  the 
pollination  of  Gretrillea  rohusta,  illustrated  with  photographs. 
The  notes  showed  that  the  flowers,  at  different  stages,  took  up 
different  positions,  and  that  these  changes  were  related  to  the 
habits  of  the  birds  in  visiting  the  blossoms.  I  hope  Messrs.  Musson 
and  Carne  have  copies  of  these  notes,  as  they  certainly  should  be 
published,  and  would  form  a  notable  addition  to  our  knowledge 
of  bird-pollination  in  Australia.  In  one  of  Mr.  Musson's  notes,  he 
says  the  Silver-eyes  come  to  the  underside  of  the  horizontal  spike 
of  flowers  by  swinging  the  body  round  to  get  at  the  nectar.  He 
also  mentions  the  bees,  and  a  moth,  apparently  a  species  of 
Agrostis,  frequenting  the  flowers.  Another  interesting  observation 
was  made  at  Lindfield.  An  Acacia,  probably  A.  suaveolens,  was  in- 
fested with  numbers  of  the  Berry-scale  (Lecanium  haccatuin)y  and 
these  excreted  large  drops  of  honey  dew.  Two  individuals  of  the 
tufted  honey-eater,  Pfifotis  anriconiis,  were  seen  feeding  on  the 
drops  of  sweet  fluid.  None  of  the  st^ales  were  damaged ;  the  birds 
were  undoubtedly  after  the  Iioneydew.  This  is  an  interesting 
observation,  as  it  shows  that  tlie  MeliphagidsB  will  go  to  any  sweet 
fluid  they  detect.  It  is  tolerably  certain,  therefore,  that  they  will 
nsit  nectar-bearing  flowers  which  they  cannot  pollinate. 
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While  on  the  subject  of  the  Proteads,  I  may  mention  that,  as 
long  ago  as  1882,  Trelease(24)  made  out,  from  the  examination 
of  plants  growing  in  the  Botanic  Garden  in  Cambridge,  Mass.,  the 
structure  and  mode  of  pollination  of  Hakea  nodosa,  and  of  Gre- 
villea  Thelemanniana.  He  notes  that  both  flowers  are  incapable  of 
self-pollination,  and  that  the  Hakea  is  probably  pollinated  by 
birds  or  insects,  and  the  Grevillea  by  birds.  He  also  refers  to 
Kerner's  guess  as  to  Dryandra  being  pollinated  by  kangaroos. 

Mr.  O.  Sargent  has  published  a  paper,  "Biological  Notes  on 
Acacia  celastrifoliaW).  This  plant  (which  Bentham  considers  a 
variety  of  A.  myrtifolia),  when  the  racemes  open,  secretes  from 
the  gland  on  the  phyllode  at  the  base  of  the  rac«me,  a  drop  of 
nectar,  and  continues  to  do  so  all  through  the  time  of  flowering. 
The  Silver-eyes  feed  upon  this.  •*Careful  examination  of  a  flower- 
ing-branch shows  it  to  be  well  adapted  for  bird-pollination.  No 
hindrance  is  offered  to  the  bird,  as  the  saucer  of  nectar  stands  open 
beside  the  inflorescence;  yet  in  sipping  the  sweet  fluid  the  bird  is 
sure  to  brush  against  the  fluffy  blossoms,  and  have  its  feathers 
dusted  with  pollen.  The  next  flower  brushed  against  will  receive 
some  of  this  pollen  on  its  stigmas.'' 

Mr.  Sargent  has  also  been  good  enough  to  send  me  a  copy  of  liis 
MS.  of  a  paper  entitled,  "Fragments  of  Westralian  Plant- 
Biology,"  which  has  been  accepted  for  publication  by  a  Botanical 
Journal.  The  flrst  part  of  this  paper  is  concerned  with  ornitho- 
pliylly.  He  thinks  it  probable  that  the  flowers  suited  for  birds 
have  been  evolved  from  entomophilous  flowers.  The  Honey-eaters 
are  aggressive  feeders ;  if  the  nectar  is  not  easy  to  get  at,  they  rip 
the  flower  open.  In  that  way,  the  flowers  which  were  best  suited 
to  birds  may  have  persisted,  and  developed,  while  the  others  retro- 
graded. He  sets  forth  certain  types  of  flowers  as  being  suited  for 
bird-pollination,  beginning  with  simple  open  flowers  like  those  of 
Nuytsia;  the  flowers  are  open,  and  grow  in  masses;  and  birds  feed- 
ing on  them,  as  they  do,  cannot  fail  to  pollinate  the  stigmas. 
Anothor  flower  of  this  type  is  Xanthorrhoea  Preissii^  and  he  has 
frequently  seen  small  birds  drinking  the  nectar.  My  son  has  seen 
the  New  Holland  Honey-eater  feeding  on  X.  hastilia,  following  the 
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spiral  of  flowers  round  the  spike.  But  as  Mr.  Sargent  remarks, 
many  insects  also  visit  these.  Indeed  they  are  of  a  type  visited 
by  all  sorts  of  insects. 

The  next  type  is  Loranthus  linophyUus,  a  tubular  flower.  It  is 
visited  by  Zosterops  Gouldi,  Next  comes  Acacia,  already  referred 
to,  and  then  Eucalyptus.  Mr.  Sargent  estimates  that  E.  macro- 
earpa  has  1,400  stamens,  and  these  form  a  band,  one  inch  wide, 
and  5^  inches  in  circumference.  The  stigma  is  less  than  1  mm.  in 
diameter,  so  that  the  pollen-bearing  surface  was  3,000  times  the 
area  of  the  pollen-receiving  surface.  In  the  case  of  this  species, 
he  has  not  seen  birds  pollinating  it,  but  has  observed  E.  redunco 
and  E,  calophylla  being  visited  by  Zoslerops  Gouldi,  and  species 
of  Glyciphila.  From  my  knowledge  of  Eucalypt  flower-structure, 
I  should  be  more  inclined  to  look  upon  the  brush-tongued  lories  as, 
to  use  Mr.  Sargent's  phrase,  the  "official"  pollinators. 

In  Beaufortia  sparsa,  he  sees  another  type,  more  specialised  for 
birds;  and  he  has  observed  that  the  anthers  nib  against  cheeks, 
foreheads,  and  throats.  This  type  reaches  further  specialisation  in 
Coiothamnus  sanguineus.  In  this,  the  anthers  are  arranged  in 
bundles,  so  placed  that  they  press  against  the  heads  of  the  birds 
(Glyciphila  and  Zosterops)  visiting  it.  Other  flowers  mentioned 
as  omithophilous  are  Astroloma  divaHcata  and  Blancoa  cAnescens. 
Anigozcmthos  hutnUis  and  A.  Manglesii,  he  has  not  personally 
seen  visited  by  birds,  but  his  brothers  have  seen  them  at  the 
former,  and  some  friends  have  seen  small  birds  at  the  latter.  I 
may  say  that  I  have  repeatedly  seen  Acanthorhynchus  feeding 
on  A.  Manglesii  in  the  King's  Park  in  Perth,  and  I  noted  their 
black  heads  covered  with  yellow  pollen. 

Mr.  Sargent  names  three  of  the  Papilionaceas  as  omithophilous 
—  Templetonia  retusa,  Crotalaria  Cunninyhamii,  and  Clianthus 
Dampieri. 

His  last  type  embraces  the  Proteace«,  and  he  mentions  Ade- 
nanthos  cuneata,  Banksin  attenuate,  B.  Menziesii,  Dryandra 
floribunda,  and  D.  carduacea. 

Miss  Brewster  lately  read  a  paper(26)  before  this  Society  on 
bird-pollination  in  Darwinia  /ascicularis.      The  paper  is  now 
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available  to  MemberSf  so  I  need  not  quote  from  it.  Miss  Brewster 
has  done  an  excellent  piece  of  work,  and  left  little,  if -anything, 
for  others  to  glean,  except  to  extend  her  observations  to  the 
other  species  of  the  genus. 

A  little  book  by  Mr.  C.  Mudd(27)  contains  a  good  deal  about 
pollination,  some  of  it  very  extraordinary,  too  extraordinary  to  he 
taken  seriously — as  for  example  the  pollination  of  Dryan<lrn  hy 
kangaroos,  said  to  have  }>een  observed  on  the  Hlue  Mountains;  and 
of  an  orchid  by  frogs. 

In  a  paper  by  E.  W.  Berry(28),  on  "  The  Affinities  and  Dis- 
tribution of  the  Ijower  Eocene  Flora  of  South-Eastem  North 
America,  he  gives  a  list  of  plants,  among  which  are  six  Proteads 
in  four  genera-  Palsodendron,  Proteoides,  Knightophyllum,  and 
Banksia.  He  also  mentions  Banksia  and  Dryandra  as  being 
found  in  abundance  in  the  European  Tertiary,  and  that  the 
family  enjoyed  a  more  or  less  cosmopolitan  range  in  the  Early 
Tertiary.  The  ancestors  of  the  family,  he  thinks,  probably 
entered  the  Australian  Region  during  the  Upper  Cretaceous, 
before  the  country  had  become  entirely  separated  from  Asia, 
becoming  adapted  to  the  peculiar  soils  and  climate  of  Australia: 
while  the  stock  in  the  Northern  Hemisphere  appears  to  have 
been  unable  to  stand  the  climatic  changes,  and  thus  became 
extinct.  Von  Ettingshausen,  in  his  Memoir,  republished  by  the 
Department  of  Mines,  Sydney(29),  described  a  number  of  Pro- 
teads from  the  Tertiary  of  Australia.  Incidentally,  I  would  like 
to  place  upon  record  my  feeling  that  it  is  unsafe  to  identify  plants 
from  mere  impressions  of  their  leaves.  The  more  plants  I  know, 
the  more  I  find  that  leaves  very  similar  occur  in  plants  belonging 
to  widely  separated  families,  while,  on  the  other  hand,  plants 
belonging  to  the  same  family,  or  even  the  same  genus,'  may  have 
leaves  so  utterly  dissimilar,  that  I  should  hesitate,  without  having 
seen  flowers  or  fruits,  to  think  they  were  allied.  The  differing 
types  of  leaf  in  Banksia  and  Hakea  are  examples  of  this.  But 
Mr.  Deane  expressed  similar  opinions  from  this  Chair  long  ago, 
in  much  more  convincing  terms. 

The  point  I  wished  to  draw  attention   to  is  this  :  that  the 
majority  of  recent  Proteads  are  bird-pollinated,  and  specially 
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adapted  to  that.  Now  were  these  old  Proteads  (and  notwith- 
standing what  I  have  said  ahove,  I  believe  that  there  were 
archaic  Proteads)  bird-pollinated,  and  if  so,  what  were  the  birds 
concerned?  If  an  inflorescence  of  a  fossil  Banksia  is  known,  it 
might  be  easy  to  say  whether  it  was  likely  to  have  been  so 
pollinated.  And,  in  that  case,  I  should  like  to  ask  the  palaeon- 
tologists whether  there  are  any  Tertiary  birds  known,  which 
would  be  likely  to  have  been  the  ancestors  of  any  of  the  three 
great  groups  of  pollinators—  Humming-birds,  Sun-birds,  and  the 
Honey-eaters  of  Australia? 

I  have  said  enough  to  show  that  the  bird-pollination  of  Aus- 
tralian flowers  is  a  large  and  interesting  problem  awaiting  solu- 
tion in  detail.  Some  of  the  questions  that  need  answering  are 
the  following.  Are  the  colours  of  the  flowers  adapted  to  attract 
birds?  It  is  generally  taken  for  granted  that  bird-pollinated 
flowers  are  of  brilliant  colours,  mostly  reds.  But  closer  acquaint- 
ance with  the  habits  of  the  birds  leads  one  to  think  that  the 
brilliant  colours  may  not  be  necessary  to  attract  them.  Our 
honey-eaters  seem  to  visit  any  flower  that  offers  them  a  plenti- 
tude  of  honey.  Again,  are  the  tubular  flowers  specially  adapted 
to  birds  with  long  bills  like  the  Meliphagide  ?  Here,  I  think 
the  answer  will  incline  towards  the  aflirmative,  but  nevertheless 
the  fact  that  they  go  to  shallow  flowers,  like  Eucalyptus  and 
Xaothorrhcea,  seems  to  point  to  the  same  conclusion—  that  the 
shapes  of  flowers  do  not  matter  greatly,  if  there  is  abundance  of 
nectar.  Are  there  any  other  factors  that  are  signiflcant— scent, 
for  example  ?  These  questions  can  only  be  finally  settled  by  long- 
continued  observation  of  the  birds  and  the  flowers  they  frequent. 

The  next  point  (or  perhaps  it  should  be  the  first)  to  be  settled 
is  the  actual  method  of  pollination.  Knuth(8)  says: — **It  must 
be  the  aim  of  research  in  pollination  to  make  out  the  adaptation 
of  all  flowers  and  their  pollinators,  and  this  can  only  be  ap- 
proached if  such  investigations  are  systematically  carried  out, 
and  in  as  many  small  and  clearly  demarcated  areas  as  possible.'' 
Now  the  points  regarding  adaptation  which  have  to  be  observed 
are  many.  The  shape  and  colour  of  the  corolla,  the  presence 
and  amount  of  nectar,  the  scent,  the  length  and  position  of  the 
stamens  and  style,  at  various  stages  of  anthesis,  the  time  of 

3 


34  president's  address. 

maturation  of  anthers  and  stigma,  and  the  relation  of  these 
stages  to  the  changes  of  position  in  those  organs.  And,  in  the 
cnse  of  the  birds,  the  presence  of  grooves  on  the  beak  as  pollen- 
receptacles,  the  presence  of  modiRed  feathers  for  the  purpose  of 
retaining  pollen-grains,  the  position  the  bird  takes  on  approach- 
ing the  flower,  and  on  what  part  of  the  body  it  receives  and 
carries  pollen;  all  these  points  must  be  made  out  before  it  can 
be  said  that  we  know  how  a  flower  is  pollinated  by  birds. 

To  succeed  in  such  an  inquiry,  the  observer  must  have  un- 
limited time  and  patience.  He  may  have  to  sit  motionless  for  a 
long  period  near  the  plant  being  investigated,  till  the  birds  gain 
confidence  and  approach  the  flowers;  he  must  have  keen  sight 
and  a  good  pair  of  field-glasses.  He  needs  to  camp  out  in  a 
selected  spot,  and  to  be  abroad  at  dawn,  when  the  birds  are 
beginning  to  feed;  and,  in  addition,  since  the  most  precise  in- 
formation is  necessary  with  regard  to  the  bird's  size,  shape  of 
head  and  beak,  and  their  relation  to  the  parts  of  the  flower,  and 
can  only  be  seen  in  the  bird  in  the  hand,  which  is  proverbially 
worth  two  in  the  bush,  he  must,  repugnant  as  it  may  be  to  a 
bird-lover,  be  prepared  to  sacrifice  the  lives  of  some  of  the 
pollinators  to  settle  these  questions  accurately.  It  is  a  big  piece 
of  work,  but  it  is  worth  the  trouble;  and  a  few  earnest  investi- 
gators with  sufiicient  time  at  their  disposal  would  soon  produce 
results  which  would  be  of  far  greater  value  than  the  vague  state- 
ments to  be  found  in  most  of  the  papers  on  bird-pollination.  It 
is  not  that  the  interest  and  importance  of  the  subject  are  un- 
recognised, but  that  favourable  conditions  for  carrying  out  the 
necessary  investigations  have  been  wanting. 
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7).  Hancock — Amerioan  Naturalist,  xxviii.,  p.  679. 
8).Knuth,  p. — Handbook  of  Flower  Pollination,  i.,  p.  73. 
9).RiDGWAY — ''The  Humming  Birds,"  in  Smithsonian  Report,  1890. 
(10). Perkins — Fauna  Hawaiiensis,  i.,  p.368  e/ aeg. 
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(II).Beal,  W.  J.— American  Naturalist,  xiv.,p.l2;  pp.362.363;  xv.,p.26o. 

(12).Sc50TT,  Elliot— Ann.  Bot.,  1890-91. 

(13).Stoneman,  Bertha — South  African  Plants  and  their  Ways. 

(14).  Darwin,  C. — Cross  and  Self  Fertilisation  of  Plants,  p.  371. 

(15).  Wallace,  A.  R. — Darwinism,  p.321. 

(16).Thomson,  G.  M. — Trans.  N.Z.  Inst.,  xiii.,  p.258. 

(17). Kirk,  T.— Forest  Flora  of  New  Zealand,  pp.54,  302. 

(18).Petrie — Trans.  N.Z.  List,  xxxv.,  xxxvii.,  p. 409. 

(19).Laino  and  Blackwbll — Plants  of  New  Zealand. 

(20). Hamilton,  A.  G. — Report  Aust.  Asson.  Adv.  Sci.,  vii. 

(21). Proc.  Linn.  Soc.  N.  S.  Wales,  xxxiii. 

(22).HoLTZE,  N. — Report  Aust.  Asson.  Adv.  Sci.,  vii.,  p. 566. 
(23).8HnuLJEY,  J. — Report  Aust.  Asscn.  Adv.  Sci.,  vii.,  p.569. 
(24).Trelbase,  W. — Proo.  Bost.  Soc.  Nat.  Hist.,  xxi.,  p. 4 16. 
(25).8arobnt,  O.— Proc.  Nat.  Hist.  Soc.  W.A.,  1907. 
(26).  Brewster,  A.  A. — Proc.  Linn.  Soc.  N.  S.  Wales,  xl. 
(27).MuDD,  C. — Whys  and  Ways  of  the  Bush. 
(28). Berry,  E.  W.— Proc.  Amer.  Phil.  Soc.,  liii. 

(29).VoN  Ettingshausen,   C, — CJontributions  to  the  Tertiary  Flora  of 
Australia. 


Mr.  J.  H.  Campbell,  Hon.  Treasurer,  presented  the  balance 
sheet  for  the  year  1915,  duly  signed  by  the  Auditor,  Mr.  F.  H. 
Bayment,  F.C.P.A.,  Incorporated  Accountant;  and  he  moved 
that  it  be  received  and  adopted,  which  was  carried  unanimously. 
Abstmct:  General  Account,  Balance  from  1914,  £531  13s.  4d.; 
income,  XI,  164  8s.  8d.;  expenditure,  £912  8s.  lOd.;  transfer  to 
Bookbindmg  account,  £5  58.  Od.;  balance  to  1916,  £778  Ss.  2d. 
Bacteriology  Account,  Income,  £527  178.  6d.;  expenditure, 
£535  7s.  2d.;  debit  balance  to  1916,  £25  198.  9d.  Linnean 
Macleay  Fellowships  Account,  Income,  £2,027  158.  3d.;  ex- 
penditure, £1,598  17s.  Od.  (including  £97  2s.  Od.  for  publication 
of  Fellows'  contributions  to  the  Proceedings);  transfer  to  Capital 
account,  £428  18s.  3d. 

No  valid  nominations  of  other  Candidates  having  been  received, 
the  President  declared  the  following  elections  for  the  Current 
Session  to  be  duly  made: — President:  Mr.  A.  G.  Hamilton. 
Members  op  Council  (to  fill  six  vacancies): — Messrs.  R.  H. 
Cambage,  F.L.S.,  J.  H.  Campbell,  H.  G.  Chapman,  M.D.,  B.Sc, 
J.  B.  Cleland,  M.I).,  T.  Stone  Dixson,  M.B.,  Ch.M.,  and  A.  F. 
Basset  Hull.     Auditor:  Mr.  F.  H.  Rayment,  F.C.P.A. 

On  the  motion  of  Dr.  S.  J.  Johnston,  a  very  cordial  vote  of 
thanks  to  the  President,  was  carried  by  acclamation. 
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ORDINARY  MONTHLY  MEETING. 

March  29th,  1916. 

Mr.  A.  Q.  Hamilton,  President,  in  the  Chair. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (24th  November,  1915),  amounting  to  28  Vols., 
231  Parts  or  Nos.,  40  Bulletins,  9  Reports,  and  25  Pamphlets, 
received  from  89  Societies,  etc.,  and  four  private  donors,  were 
laid  upon  the  table. 
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STUDIES  IN  AUSTRALIAN  NEUROPTERA. 

No.  ii.    Dbscriptionb   of  new   Genera   and   Species   of  the 
Families  OsmvliDjK,  MYRMBLRONTiDAi,  and  Ascalap^id.k. 

By  R.  J.  TiLLYARD,  M.A.,  B.Sc.,  F.L.S.,  F.E.S.,  Linnean 
Macleay  Felw)w  of  the  Society  in  Zoology. 

(Plates  i.-vi.,  and  three  Text-figs.) 

The  material  on  which  this  paper  is  based  is  mainly  drawn 
from  my  own  collection,  but  has  been  gathered  together  by  the 
kindness  and  energy  of  many  correspondents  rather  than  by 
myself.  These  larger  Neuroptera  are  not  generally  to  be  taken  in 
any  numbers,  as  are  the  Odonata;  and  the  gathering  together  of 
the  material  necessary  for  their  study  must  be  spread  over  a 
large  number  of  years  and  carried  on  by  a  number  of  collectors. 
Particularly  must  this  be  so  when,  as  in  the  case  of  the  Myrme- 
IftorUidcR,  the  majority  of  species  are  not  to  be  found  in  the  well- 
watered  coastal  regions,  but  are  confined  to  the  more  arid  regions 
of  the  interior.  Thus  it  would  seem  that  Broken  Hill,  N.S.W., 
with  a  rainfall  of  less  than  ten  inches,  is  particularly  rich  in 
these  insects,  and  the  largest  number  of  new  species  must  be 
credited  to  the  energy  of  Mr.  O.  B.  Lower,  F.E.S.,  my  valued 
correspondent  in  this  locality.  Almost  equally  rich  is  the  dry, 
sandy  region  of  Western  Australia,  and  even  the  coastal  portion 
of  that  State  possesses  a  large  number  of  fine  species.  From 
Mr.  W.  B.  Alexander,  F.E.S.,  Keeper  of  Biology  in  the  W.A. 
Museum,  Perth,  I  have  received,  for  study,  a  small  collection  of 
Neuroptera  containing  some  fine  species;  the  types  of  the  new 
species  of  this  collection  are  in  the  West  Australian  Museum, 
and  the  descriptions  are  included  in  this  paper.  Other  small 
collections  of  Neuroptera  have  been  sent  to  me  by  Mr.  Q.  F. 
Berthoud,  of  Waroona,  W.A.,  Mr.  G.  A.  Waterhouse,  B.E.,  B.Sc, 
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F.E  S.,  of  Sydney,  Mr.  E.  Allen,  of  Emerald,  y..  Dr.  A.  J.  Turner, 
F.E.S.,  of  Sherwood,  Brisbane,  Q.,  and  Mr.  liowland  E.  Turner, 
of  London, (from  Yatlingup,  W.A.).  To  alt  of  these,  I  offer  my 
sincere  thanks  for  the  valuable  specimens  received,  without 
which  my  collection  would  still  be  a  very  poor  one  indeed. 

Id  this  paper,  eighteen  species  are  proposed  as  new.  One  of 
these  belongs  to  the  family  Osmt/lida!,  one  to  the  Ascalaphida^, 
and  the  remaining  seventeen  to  the  AfyrmefeofUid*e,  This  latter 
family  offers  considerable  difficulty  to  the  Australian  systematist, 
chiefly  because  of  the  paucity  of  literature,  the  inaccessibility  of 
the  types  of  the  species  already  descril)ed  (mostly  by  Walker, 
Gerstaecker,  and  Banks),  and  also  partly  because  of  the  close 
resemblance  between  many  of  the  forms.  I  desire,  therefore,  to 
express  my  thanks  to  my  friend,  Mr.  E^ben  Petersen,  of  Silke- 
borg,  Denmark,  for  giving  me  his  valuable  opinion  on  a  number 
of  the  forms  described  in  this  paper,  and  also  for  his  excellent 
generic  table,  recently  published  in  these  Proceedings  (1915, 
Vol.  xL,  Part  1,  pp.56-57),  which  I  found  of  the  greatest  help, 
particularly  in  assigning  positions  to  a  number  of  new  genera. 

Pour  genera  are  proposed  as  new.  No  attempt  has  been  made 
to  break  up  the  complex  genera  Glenoleon^  FofmicaJ.eoii^  or  Acan- 
thadUiiy  though  AllqformicaUon  Esb.-Pet.,  has  been  accepted  as 
a  valid  genus.  A  new  division  of  the  subfamily  DendroleotUitue 
into  three  tribes  has  been  proposed,  based  on  venational  and 
phylogenetic  considerations. 

The  following  is  a  list  of  the  genera  and  species  dealt  with  in 
this  paper : — 

Family  OSMYLIDiE. 

BuPORiSMUS,  n.g.     (Type,  S,  cdbcUrox,  n.sp.) 

1.  Suporismiu  a/^a/ro.r,*n.sp. 

Family  MYRMELEONTIDiiC. 

Subfamily  DENDROLEONTIN.*:. 
Tribe  Protoplectrini.  trib.nciv. 

2.  Protoplectran  lottgUndhiale,  n.sp. 

3.  Protoplectrofi  eremue,  n.sp. 
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Tribe  Uendroleontini,  tnUnov. 

4.  Peridy$iu8  mAreolaliMf  n.sp. 

5.  Deiidroleon  lambda^  n.sp. 

6.  Dendrolean  dumigani,  n.sp. 

7.  Glefwleon  berthowiiy  n.sp. 

8.  GlenoUon  aurora^  n.sp. 

9.  Glenaleati  roseipennisj  n.sp. 

Tribe  DiStOleontini,  trib.nov. 

10.  G^miiaenemia  nuienlata^  n.sp. 

Brachylbon,  n.g.     [Type,  B.  darwini  (Banks)]. 

11.  Brachyleon  darwini  (Banks). 

Stbnoleon,  n.g.     (Type,  S.  Jutldi^  n.sp.). 

12.  StenoUon  fieldiy  n.sp. 

Xantholbon,  ri.g.     (Type,  X.  helmsi^  n.sp.). 

13.  XarUholeoH  helmsi,  n.sp. 

14.  AllqformiecUeaii  hyct/inus^  n.sp. 

15.  Alloformiccdeon  waterhouaei^  n.sp. 

16.  Distoleon  nigrosignahus,  n.sp. 

Subfamily  MYRMELEONTIN.E. 

1 7.  Myrmeleon  lowe^-i^  n.sp. 

18.  Acanthacliais  peterseni^  n.sp. 

Family  ASCALAPHIDiE. 
Subfamily  PROTASCALAPHIN.«. 

19.  StilhopUryx  dramedaria,  n.sp. 

Family  OSMYLIDiE. 

EupORiSMUS,  n.g. 

Allied  to  PorismuSf  from  which  it  differs  as  follows  :  wings 
longer,  narrower  in  proportion,  with  the  tips  not  broadly  rounded 
but  somewhat  pointed,  slightly  falcate.  Colour-pattern  black 
and  white.  Rs  close  to  and  parallel  with  R  (in'  Parismus,  Rs 
diverges  from  R  for  about  two-fifths  of  the  wing-length,  and  then 
converges  towards  it  apically).  Branches  of  Rs  very  numer&usj 
cloaely  arranged,  almost  straight,  and  nearly  parallel  (in  Porismt^ 
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they  are  fewer,  wider  apart,  and  less  regular).  Towards  apex 
of  wing,  a  set  of  cross- veins  forms  a  distinct,  6arved  line  running 
across  the  wing  from  M  to  pterostigma,  separating  off  an  internal 
"disc"  from  a  distinct  apical  portion,  which  carries  only  closely 
parallel,  longitudinal  veins  (cf.  Psychopais);  in  ParUmi^j  this 
line  is  absent.  Four  anal  veins  present,  as  in  Parismtutj  but  2  A 
and  3 A  stand  further  from  the  posterior  border,  and  the  cross- 
veins  arising  from  them  are  longer  and  more  numerous  than  in 
Porismus, 

Genotype,  EuporitmuM  albcUrax,  n  sp. 

This  genus  may  be  placed  as  intermediate  between  Porismna 
and  Oedoamyhia;  for,  while  it  resembles  the  former  in  the  strong 
branching  of  Cu,  and  in  the  dense  wing-pigmentation,  it  ap- 
proaches the  latter  in  the  shape  of  the  wings,  and  in  the  pos- 
session of  the  apical  line  of  cross- veins. 

[t  is  interesting  to  note  that  a  fossil  insect-wing,  closely  re- 
sembling the  hind-wing  of  F.  cUbalrac,  has  recently  been  dis- 
covered in  sandstone-rock  at  Qoodna,  near  Ipswich,  Q  This 
rock  is  supposed  to  have  come  from  a  Tertiary  deposit  (1  Eocene) 
overlying  the  Trias-Jura  rocks  of  the  Ipswich  Coal- Measures. 

l.EUPORISMUS   ALBATROX,  n.Sp.      (PI   1.,  flg.l). 

Total  length  16*5,  abdomen  9*5,  fore  wing  30,  hindwing28mm. 

Head  very  small,  2'5mm.  wide;  eye^  dark  olive-brown;  the 
three  ocelli  large,  black,  the  median  one  very  distinctly  double; 
epicranium  black,  antennas  11  mm.,  slender,  black,  basal  joint 
twice  as  long  and  thick  as  the  second;  labr^^m  and  month- parts 
shiny  brown. 

Thorax:  prothorax  1  '7  mm.,  elongate,  slender,  orange-brown. 
PterothorcLx  orange  brown,  marked  with  black  in  the  sutures, 
especially  along  the  middle  line;  wing-bases  blackish.  Legs 
black,  fore-  and  middle-legs  short,  hind-legs  long. 

Abdomen  short,  of  medium  width,  dark  grey  above,  marked 
with  numerous,  orange-brown  spots;  underside  orange-brown, 
especially  at  apex. 

Wings:  venation  very  close  and  abundant.  Costal  border  of 
forewing   strongly  arched    near  base;   costal  space  wide  near 
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base,  gradually  tapering  towards  pterostigma.  All  four  wings 
strongly  curved  towards  tips,  which  end  in  a  slight  point; 
the  posterior  margin  being  very  slightly  hollowed  out  towards 
the  tip,  the  wings  have  a  slightly  falcate  appearance. 
Cohuraiion:  forewing  richly  mottled  with  black  and  white, 
the  former  colour  due  to  pigment,  the  latter  to  a  very  close 
arrangement  of  numerous,  parallel,  white  veins.  Costal 
space  irregularly  blotched  with  black  patches,  separated  by 
hyaline  spaces  crossed  by  white  veins.  In  the  pterostigmatic 
region,  and  extending  nearly  to  tip  of  wing,  is  a  large,  subtri- 
angular,  white  patch,  the  curved  wing-border  forming  its  base, 
while  its  apex  is  directed  posteriad  and  forms  an  angle  a  little 
greater  than  a  right-angle.  On  this  patch,  two  small  black  spots 
interrupt  the  white  wing-border.  The  rest  of  the  wing  is  very 
irregularly  and  heavily  marked  with  black.  Hindwing  nearly 
all  hyaline  in  its  basal  half;  then  follows  a  large,  irregular,  black 
blotch  right  across  the  wing  before  the  level  of  the  pterostigma, 
but  somewhat  interrupted  l)etween  M  and  Cu  distally;  beyond 
this,  covering  the  pterostigma  and  all  the  apical  part  of  the  wing 
except  the  extreme  tip,  is  a  whitish  patch,  larger  and  more 
irregular  than  the  corresponding  patch  in  the  forewing.  [In 
the  dead  insect,  the  black  wing-pigment  fades  gradually  to  a 
dark,  semi-transparent  brownish,  as  in  PorUmus  strigcUus], 

Hob, — Head  of  Condamine  River,  near  Killarney,  Q.  Very 
rare.  Mr.  E.  J.  Dumigan  captured,  in  January,  1914,  four 
specimens  sitting  on  the  large  rocks  of  the  river-bed. 

Type  in  Coll.  Tillyard.  (E.  J.  Dumigan;  January  8th,  1914). 
Of  the  rensaining  three,  one  has  been  placed  in  Mr.  Esben 
Petersen's  collection,  another  in  that  of  Mr  Nathan  Banks,  and 
the  third  remains  in  my  collection. 

FamUy  MYRMELEONTID^. 

Subfamily  DENDROLEONTIN^. 

This  subfamily  was  formed  by  N.  Banks  to  include  all  those 
genera  in  which  there  is  only  a  single  cross-vein  in  the  radial 
space  of  the  hindwing,  before  the  origin  of  the  radial  sector.    As 


46  STUDIES   m   AUSTRALIAN   ysuROPTERA,  ii., 

this  character  is  based  essentially  on  the  archaic  position  of  Rs, 
viz.,  originating  from  R  close  to  the  wing-base,  it  seems  to  me  an 
excHllent  character  for  the  main  subdivision  of  the  family,  and 
marks  off  the  large  complex  of  forms  included  in  tlie  Dettdroleofi- 
iinm  (to  which  the  great  majority  of  our  Australian  species 
belong)  as  definitely  more  archaic  than  the  MyrmeUontUuE,  in 
which  the  radial  sector  of  the  hind  wing  has  progressed  much 
further  along  R. 

In  subdividing  the  mass  of  forms  in  the  DeftdroUontin/r.,  it 
seems  to  me  that  too  much  stress  has  been  laid  on  the  presence 
or  absence  of  tibial  spines.  In  the  dichotomous  tables  so  far 
published  by  Banks  and  Petersen,  this  character  is  used  for 
effecting  the  main  dichotomy,  and  only  later  are  venational 
characters  brought  into  play.  Now,  I  would  urge  an  alteration 
of  this  procedure  for  two  reasons;  firstly,  because  it  seems  pro- 
bable that  some  forms,  at  least,  that  lack  spurs  (if  not  all)  did 
originally  possess  them,*  and  are  really  closely  related  to  those 
forms  (e.g.,  Glenoleon)  which  possess  very  short  spurs,  but  which, 
on  the  present  method  of  dichotomy,  are  driven  right  to  the 
other  end  of  the  table;  and  secondly,  because  the  wing-venation, 
particularly  of  the  forewing,  offers  us  more  important  and  better 
understood  characters,  and  a  far  better  chance  of  making  natural 
divisions.  I  would  propose  that,  in  no  case,  should  the  absence, 
or  (if  present)  the  size  of  the  spurs  be  used  for  divisions  greater 
than  of  generic  v^lue,  since  we  cannot  ignore  the  strong  pro- 
bability of  convergent  reductions  of  these  organs  in  widely 
separated  groups. 

Turning,  then,  to  the  venation  of  the  forewing,  we, can  select, 
without  hesitation,  as  a  natural  group,  those  peculiar  genera  in 
which  Cu.j  runs  parallel  with  CU|  -H  M2  ^^r  a  considerable  distance. 
This  is  clearly  an  archaic  character,  carried  over  without  change 
from  N^ymphid-Aiicestors.  These  genera  form  a  distinct  tribe, 
which  I  propose  to  name  I'rotopUctrini.    This  tribe  is  represented 


•  The  pi-esence  of  these  spui*«  nlmoHt  univei-siilly  in  the  Neuroptera, 
Trichoptei-a,  Lepidoptera,  and  Mecoptera  is  a  fact  that  cannot  be  ignored 
in  our  atteniptn  at  claHsification. 
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in  Australia  by  the  two  genera,  Protopleclron  and  pMeudoformica- 
Uofiy  two  genera  which  may  be  compared  respectively  with 
AcafUJuiclisis  and  Myrmeleon  in  the  subfamily  Myrmeleo^Uince, 
The  African  genus  Creagis  would  also  appear  to  Iwlong  to  this 
Micient  group. 

It  appears  that  the  position  of  the  cubital  fork  has  remained 
fixed,  throughout  the  evolutionary  development  of  the  subfamily, 
at  a  point  about  one-fourth  of  the  wing-length  from  the  base. 
Hiis  is,  therefore,  a  satisfactory  fixed  level  from  which  we  can 
observe  the  evolution  of  the  radial  sector  in  the  forewing.  This, 
as  might  be  expected,  has  followed  the  same  lines  as  in  thq  hind- 
wing,  t.tf.,  gradual  removal  of  its  point  of  origin  on  R,  from  a 
point  close  to  the  base  of  the  wing  to  a  position  further  and 
further  distad.  Thus,  just  as  the  DendroleoniinfK  are,  as  a  whole, 
more  archaic  than  the  Myrmeleontino',,  on  account  of  the  position 
of  the  origin  of  Rs  in  the  hindwing^  so  we  may  now  select,  from 
amongst  the  Dendrofeontinee  themselves,  those  more  archaic 
genera  in  which*  the  same  holds  good  for  the  /orefving.  This 
tribe,  to  which  I  give  the  name  Dendroleoritiniy  includes,  then, 
all  genera  in  which  Cuo  does  not  run  parallel  with  Cu,  +  Mo,  and 
having  the  origin  of  Rs  in  the  forewing  before  the  level  of  the 
cubital  fork.  This  tribe  contains  a  large  number  of  genera,  of 
which  the  Australian  representatives  are  Dendroleon^  GUnoleon^ 
FroggcUtisca  (an  asthenic  offshoot  of  Glenaleon),  PeridystuSy  and 
Chry$oleon. 

Finally,  we  may  group  together  those  genera  in  which  the 
origin  of  Rs,  in  the  forewing,  has  become  shifted  to  a  level  either 
exactly  above,  or  distad  from,  that  of  the  cubital  fork,  as  tlie 
tribe  Distolisaniini,  The  connecting-link  with  the  Dendrole<y>i- 
Uni  is  not  wanting,  since  the  genus  Gymiwcfiemia  has  the  origin 
of  Rs  exactly  above  the  cubital  fork.  But  as,  in  other  respects, 
this  genus  appears  to  belong  rather  to  the  DistoUo^Uini  t)ian  the 
Devidroleontiniy  it  seems  advisable  to  include  it  here  rather  than 
to  separate  it  out  as  an  intermediate  tribe.  The  Detuirofe&ntini^ 
then,  also  contain  a  large  number  of  genera,  of  which  the  Aus- 
tralian representatives  are  Gymnocnemiay  Brachyfemtj  n.g.,iStevo- 
l^on,  n.g.,  XantholeoHy  n.^.^   Macroiiemnrtis^   Foi^nicaJeoii^  Alio- 
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formicaleon^  and  Distoleon,     The  phylogeny  of  these  three  tribes 
may  be  exhibited  thus : — 


Myrmeleontinsp 


Xj/mphid-\\kG      ^  -^  "' 


Pi*otoplectrini 
\  Dendroleontini 


\ 


Distoleontini 


c 

I 


In  this  diagram,  I  have  not  attempted  to  show  the  ramifica- 
tions of  the  subfamily  Myrmeleonlinff^  whose  headquarters  lie 
quite  outside  Australia. 

Tribe  ProtopleCtFini. 
In  forewing,  Cu   runs  parallel  with  Cuj  +  M,  for  some  distance. 
Genus   Protoplbctron  Gerst. 

2.  Protoplbctron  lonqitudinalb,  n.sp.     (PL  ii.,  fig.5). 

Total  length  30,  abdomen  23*5,  forewing  41*5  x  10*5  wide, 
hind  wing  39  5  x  9  mm  wide. 

Head:  epicranium  blackish,  with  two,  small,  brown  spots  on 
ocbipital  ridge  near  eyes;  eye$  black,  touched  with  grey  above; 
antennfB  9  mm.,  greyish-brown,  ringed  with  black;  /(ic6  and 
mouth-parts  pale,  shiny  orange-brown. 

Thorax:  ])rothorax  short,  3*5  x  2*5  mm.,  downy,  grey,  with 
two,  longitudinal,  dorsal,  blackish  stripes.  Prothorax  grey, 
downy,  with  darker  markings,  a  small  but  distinct,  white  spot 
close  to  base  of  each  forewing;  underside  with  soft,  pale  grey 
hairs.  Legs  rather  short,  stout;  femora  brown,  with  black  stripes, 
and  long,  soft,  grey  hairs,  also  a  few,  stiffer,  black  hairs;  tibiie 
similarly  marked,  with  several,  large,  stiff,  black  hairs;  first  joint 
of  tarsi  very  long,  2nd- 4th  short,  5th  long,  all  blackish,  claws 
brown;  tibial  spines  long,  reaching  to  end  of  first  tarsal  joint. 
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Abdomen  fairly  stout,  uniformly  shiny  dark  grey,  with  pale 
grey,  downy  hairs. 

Wings:  neuration  grey-brown,  So  speckled.  In  forewing, 
along  R  up  to  pterostigma  is  a  series  of  very  narrow,  blackish 
markings  encroaching  slightly  into  subcostal  space;  pterostigma 
blackish,  covering  7-8  veinlets,  all  but  three  of  them  forked  dis- 
tally.  Along  Cuj  +  M,  runs  a  thick,  somewhat  sinuous,  longi- 
tudinal, black  band,  continued  distally  across  M,  to  tip  of  wing. 
Hindwing  without  markings,  pterostigma  weakly  indicated  by  a 
brownish  patch. 

^a6.— Western  Australia;  also  Broken  Hill,  N.S.W.  (O. 
Lower). 

Type  in  Ck>ll.  West  Australian  Museum.  Label  **  H.  22," 
indicating  that  it  was  collected  by  Mr.  G.  H.  Hardy,  now  of  the 
Tasmanian  Museum,  Hobart.     No  date  or  locality-label. 

The  Broken  Hill  specimen  was  unfortunately  badly  damaged 
in  the  post;  only  a  small  piece  of  the  thorax,  and  the  two  wings 
of  tlie  right  side,  hanging  by  a  thread,  remain. 

This  rare  species  superficially  resembles  the  commoner  Diiio- 
leon  nigrosigncUuSj  from  which,  however,  it  can  be  distinguished 
at  sight  by  the  fact  that  the  longitudinal,  black  mark  is  single 
and  continuous,  whereas,  in  D,  nigrosignatus,  it  is  broken  into 
two  parts.  The  venations  of  the  two  species  are,  of  course,  quite 
distinct.  It  is  somewhat  remarkable  that  there  should  be,  in  a 
small  collection  of  Western  Australian  forms,  representatives  of 
three  genera  (Protoplectron^  Distoleati,  GlenoUon)  having  this 
unique  development  of  a  longitudinal,  black  line  in  the  fore  wing, 
while,  in  a  fourth  (Dendroleon)^  there  is  also  a  considerable 
development  of  black  pigment. 

3.  Protoplbctron  bremi^  n.sp.     (PI.  ii.,  fig.4). 

Total  length  19,  abdomen  13,  forewing  24*5,  hindwing  23mm. 

Head:  epicronwm  grey,  with  black  markings  behind  and  a 
touch  of  brown  in  front;  6y««  dark  grey;  antennog  6mm.,  greyish; 
face  orange-brown,  mouthrparts  blackish. 

Thorax  grey-brown  with  blackish  markings;  on  prothorax, 
two,  parallel,  longitudinal,  blackish  bands.  Ley$  greyish,  very 
short  and  thick,  hairy. 
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Abdomen  grey-black,  smooth  above,  sides  with  numerous, 
fine,  grey  hairs;  a  fine,  transverse,  brown  line  at  apex  of  seg- 
ments 4-8. 

Wings  rather  narrow  and  pointed.  Venation  of  forewing 
speckled  black  and  white,  likewise  So  in  hind  wing,  rest  of  vena- 
tion of  that  wing  blackish.  In  forewing,  the  pterostigma  has  a 
strongly-marked,  black,  proximal  patch:  in  hind  wing,  only  a 
very  slight  touch  of  black  along  R.  Hindwing  hyaline,  forewing 
much  marked  with  small,  blackish  spots  and  patches,  especially 
along  R,  Cu,  -|-M.j  and  the  branch  of  Rs  next  but  one  above  M,; 
many  cross-veins  and  dichotomous  forkiugs  also  touched  with 
black. 

//a6.— Broken  Hill,  N.S.W.  A  single  specimen  taken  by  Mr. 
O.  Ix)wer;  November  11th,  1902. 

Type  in  Coll.  Tillyard.     Unique. 

Closely  allied  to  Pr.  venuatnm  Gerst.,  from  which  it  can  be 
at  once  distinguished  by  its  shorter  wings,  shorter  and  stouter 
abdomen,  and  by  the  lack  of  the  strikingly  beautiful  effect  of  the 
pattern  of  the  forewing,  from  which  Gerstaecker's  species  re- 
ceived its  name.  Pr.  eremicB  is  possibly  a  dwarfed,  inland  species 
geminate  with  P.  ventistumy  yK'hich  appears  to  be  confined  to  the 
coastal  strip  and  eastern  river-vaneys. 

Tni>e  Dendroleontini. 

In  forewing,  Cu,  bends  sharply  away  from  Cuj  -H  M^  Rs  arises 
at  a  level  proximal  to  that  of  the  cubital  fork. 

Genus  Pbriglystus  Gerst. 
4.  Pericltstus  aureolatus,  n.sp.     (Pi;  ii.,  fig.3). 

Total  length  about  19  (tip  of  abdomen  bent  under),  forewing 
26*5  by  7'5  wide,  hindwing  24*5  x  5mm. 

Head  orange-brown,  except  for  a  black  area  between  the 
eyes,  isolating  two  orange  spots,  one  at  base  of  each  antenna;  eyes 
black,  shining;  antenncn  short,  3  mm.,  brownish  at  base,  shading 
to  reddish  at  tips. 

Thorax  orange-brown  above,  with  black  marks  in  the 
suture,  and  touches  of   black  near   the  wing-bases;    underside 
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shining  black,  with  small,  but  conspicuous,  orange-brown  spots. 
Legs :  fore  and  middle  moderate,  hind  very  long,  black,  spotted 
with  orange  as  follows  base  and  apex  of  femora,  base  of  tibiae 
and  a  small  spot  about  1  mm.  distad  from  it:  basal  joint  of  tarsus 
orange,  second  brownish,  third  blackish,  fourth  brownish,  fifth 
orange- brown,  blackish  distally,  claws  brownish;  tibial  spurs  as 
long  as  first  two  tarsal  joints. 

Abdomen  (somewhat  shrivelled  and  bent)  fairly  slender, 
banded  transversely  with  alternate  orange  and  black,  the  black 
predominating  distally,  the  orange  being  reduced  to  small  spots; 
tip  broadly  truncate,  orange,  with  short,  black,  hairy  appendages. 

Wings:  posterior  Ijorder  of  forewing  twice  angulated,  once 
near  middle  of  wing,  very  obtusely  (middle  posterior  angle)  and 
once  more  distally  (angle  of  the  faJcate  border))  the  part  of  the 
border  between  this  angle  and  the  apex  (falcate  border)  is  very 
lightly  hollowed  out,  so  that  the  wing  is  slightly  falcate.  In 
the  hind  wing,  there  is  only  one  posterior  angle,  the  border 
between  it  and  the  apex  being  irregularly  waved. 

Costa  pale  brownish,  all  other  veins  whitish.  Forewing 
beautifully  marked  with  numerous,  irregular  spots,  some  semi- 
transparent  orange,  some  dark  brown  or  black,  and  others  dark 
brown  with  golden  centres;  base  slightly  saffroned  for  about 
3  mm.  These  spots  are  arranged  as  follows—  along  8c  and  R, 
niiie  spots,  three,  small,  basal  ones,  then  a  larger,  blackish,  sub- 
rectangular  one  6  mm.  from  base;  3  mm.  further  on,  a  similar  but 
slightly  smaller  spot;  2  mm.  further  on,  a  slightly  larger  spot, 
dark  brown  with  orange-gold  centre;  2*5  mm.  further  on,  a 
similar  but  narrower  spot;  a  similar  but  more  rounded  spot  sur- 
rounding the  radial  brace;  between  these  two  last,  a  small  rect- 
angular spot  with  golden  centre.  All  these  spots  just  touch  8c 
from  below,  but  they  lie,  on  the  whole,  well  below  R.  Ptero- 
stigma  marked  by  an  opaque,  whitish,  oval  area  surrounding  a 
small  dark  brown  spot,  also  a  somewhat  concentric,  blackish  spot 
between  this  and  the  last  of  the  row  of  radial  spots.  Between 
R  and  Rs  near  apex,  there  are  two,  small,  dark,  squarish  spots, 
with  orange-gold  centres.  Along  Cu,  -h  Mj,  touching  M^  from 
below,  are  four,  orange-gold  spots  touched  posteriorly  with  brown, 
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followed  by  a  dark  brown  spot,  above  which,  8li<^htly  proximad, 
lies  a  small,  brown  spot.  In  the  cubital  space,  there  are  four, 
elongated,  narrow,  blackish  spots.  At  the  apex  of  the  wing,  is 
a  large,  irregular,  transparent,  orange  blotch;  a  smaller  blotch 
runs  in  from  the  wing-border  between  this  and  the  pterostigma, 
and  below  it  is  a  small,  squarish,  brown  spot  with  a  pale  orange 
centre-point.  From  the  apex  towards  the  angle  of  the  falcate 
border,  lie  four,  transparent,  orange  blotches,  with  three, 
irregularly  placed,  brownish  spots  lying  proximad  to  them. 
Along  posterior  margin  of  wing,  a  large,  irregular,  trapezoidal, 
orange  blotch  occupies  the  middle,  posterior  angle,  and  is  touched 
above  by  black;  half-way  between  this  and  the  wing-base,  is  a 
smaller,  oval  spot  of  the  same  colour. 

The  hind  wing  shows  very  few  markings,  all  distal ly  placed, 
and  of  a  uniform  brown,  except  for  three,  minute  spots  along 
Sc  +  R.  A  large,  reniform  spot  overlies  R  and  Rs  at  level  of  the 
angle  of  the  falcate  border,  which  itself  is  filled  with  a  larger 
and  more  irregular  blotch.  Pterostigma  whitish,  opaque,  with 
two,  small  spots  near  it.  A  rounded  spot  at  apex,  and  two, 
elongated  marks  on  the  falcate  border  complete  the  markings. 

Hah, — Cunderdin,  W.A.  A  unique  specimen,  apparently  a 
male,  but  the  abdomen  is  somewhat  shrivelled. 

Type  in  Ck>ll.  West  Australian  Museum,  Perth.  Museum 
label  No.6972;  no  date. 

This  very  beautiful  insect  is  at  once  distinguished  from  the 
other  two  species  of  the  genus  by  its  small  size,  and  by  the 
beautiful  and  bizarre  effect  of  its  colouration,  which  suggests  a 
stained-glass  window  in  old  gold.  It  appears  to  be  more  closely 
related  to  P.  lacercUus  Gerst.,  than  to  the  better  known  P, 
circuiter  Walker,  owing  to  a  closer  similarity  in  the  scheme  of 
wing-markings.  From  both  these  species,  it  differs  in  having 
the  fore  wing  much  less  falcate. 

Genus  Dkndrolbon  Brauer. 
5.  Dkndrolbon  lambda,  n.sp.     (PI.  iii.,  fig.7). 
Total  length  (abdomen  broken  off)alK)ut  20  mm.,  forewing  21, 
hindwing  19*5  mm. 
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Head  small,  epieranium  grey-hrown^  with  a  pale  line  in  front 
between  the  eyes;  eye*  black;  ant^inai  5  mm.,  brownbh,  ending 
in  a  large,  black,  subtriangular  knob;  laffr^^m  and  mouth-partg 
rich  brown. 

Thorax  greyish-bn>wn.  Legs  with  blackish  femora,  tibie 
brown  tipped  with  black,  tarsi  brown;  tibial  spurs  curved,  reach- 
ing to  middle  of  second  tarsal  joint. 

A  bdomen  [broken  off  at  3rd  segment]  appears  to  have  been 
dull  grey  with  fulvous  blotches. 

Wings:  venation  dark  brown.  Forewings  with  beautiful 
black  or  dark  brown  markings  as  follows  -  an  elongated  basal 
patch  along  costal  space,  crossing  8c  and  R  and  reaching  Mj  dis- 
tally;  across  wing,  obliquely  near  middle,  there  runs  an  irregular 
mark  resembling  the  Qreek  A  (lambda),  but  with  its  apex  some- 
what blurred  and  swollen;  on  the  ptei*ostigmatic  area  is  a  large, 
elongated,  triangular  blotch,  followed  distally  by  a  slender,  longi- 
tudinal mark  for  about  2  mm.;  from  posterior  border,  below 
pterostigma,  there  runs  obliquely  upwards  towards  the  tip, 
across  the  ends  of  M,  and  M,,  a  dark  l>and,  bent  in  the  middle, 
about  4  mm.  long.  Small  spots  and  specks  shade  the  bases  of 
many  of  the  cross-veins.  Hindwings  with  irregular  iilotchings 
between  Sc  and  R  in  basal  half;  about  two-thirds  of  the  way 
along  the  wing,  an  irregular  patch  covers  both  Sc  and  R,  while 
a  small  patch  lies  on  the  pterostigma;  on  the  posterior  margin, 
just  below  the  end  of  Cu,  -h  M„  lies  a  fainter,  smoky  patch. 

Hab, — Harvey,  W.A.     January,  1912.     Unique. 

Type  in  Coll.  West  Australian  Museum.     Museum  No.6601. 

This  very  beautiful  little  insect  is  very  distinct  from  all  others 
of  the  genus,  and  is  easily  recognised  by  its  small  size,  and  the 
peculiar  "lambda-mark  "  on  the  forewings. 

6.  Dbndbolbon  ddmioani,  n.sp.     (PI.  iii.,  fig.6). 

Total  length  21,  abdomen  15,  forewing  28*5,  bind  wing  27'5mm. 

Head:  eyes  grey-brown; epicra/nium  black,  a  transverse, grey- 
brown  band  above  antennae;  these  latter  6  mm.,  brown,  with 
paler  rings;    tips  elongate-oval,   flat,  concave  above,  black;  a 
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brown    spot    below   base   of   each;    face  and    moutkparU  dull 
testaceous 

Thorax:  prolhorax  long  and  narrow,  slightly  wider  behind, 
dull  browp  with  paler,  longitudinal  markings.  Pterothwax 
broader,  similarly  coloured  and  marked;  underside  pale  testa- 
ceous. Leys  very  long  and  slender;  forelegs  black,  basal  and 
apical  fourths  of  tibia  testaceous;*  middle  and  hindlegs  testa- 
ceous, the  femora  strongly  tipped  with  black,  the  tibie  slightly 
so;  tarsal  joints  mostly  black. 

Abdomen  sl^adery  dull  grey-brown;  1  and  base  of  2  testa- 
ceous,  3-8  with  a  basal,  testaceous  mark  projecting  apical ly  into 
a  sharp  point. 

Wings:  venation  brown,  Sc  and  R  speckled  with  whitish. 
Forewing  with  a  narrow,  black  mark  on  pterostigma,  several 
blackish  specks  along  posterior  margin,  and  veinlets  towards 
apex  mostly  clouded  with  brown.  Hindtving  with  a  diffuse 
patch  of  dark  brown  just  above  posterior  margin,  two-thirds  of 
the  distance  along  the  wing  from  base,  a  touch  of  brown  proximad 
to  pterostigma,  and  another  distad  from  and  just  below  it. 
Veinlets  of  pterostigma  in  both  wings  whitish.  In  forewing, 
only  three  cross-veins  in  radial  space,  the  third  being  whitish. 
Origin  of  lis  about  two  cells'  width  proximad  from  level  of 
cubital  fork;  the  oblique  vein  placed  far  beyond  the  fork  (3-4 
cells  distant). 

Bab, — Linville,  Q.  (Brisbane  River  Valley).  A  single  speci- 
men, apparently  a  male,  taken  on  February  22nd,  1915,  by  Mr. 
£.  J.  Dumigan,  to  whom  I  dedicate  the  species 

Type  in  Coll.  Tillyard. 

Easily  distinguished  from  D,  longipennis  £sb.-Pet.,(New  South 
Wales),  by  its  larger,  broader,  and  less  pointed  wings,  less  marked 
with  black  or  brown.  In  D.  loiigipennis^  also,  the  difference  in 
level  between  the  origin  of  Rs  and  the  cubital  fork  is  greater. 


*  I  have  uHed  this  woixl  throughout  as  indicating  a  dull,  pale  yellowish- 
brown,  I.e.,  earthen wai-e- colour  (Lat.  feMtacen^).  It  has  sometimes  been 
used  U>  indicate  a  dull  brick-red,  i.e.,  tile-colour.  The  Latin  word  admits 
of  both  meanings. 
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Genus    Glknolkon  Hanks. 
7.  Glrnolbon  behthoudi,  n.sp.     (PI.  iii.,  fig  8). 

Total  length  21,  abdomen  13,  forewing  29*5,  hindwing  26  mm. 

Head:  eyes  blackish;  occiput  brownish,  with  three,  black 
spots,  and  an  irregular,  transverse,  black  line  above;  from  the 
middle  of  this,  a  short,  median  line  runs  up  on  to  the  occipital 
ridge,  and  is  flanked  on  either  side  by  a  transverse,  black  bar; 
rest  of  epieraniutn  shiny  black;  aniefirue  6mm.;  face  straw- 
coloured,  mouth-parts  pale,  spotted  with  brown. 

Thorax:  protharttx  fairly  wide,  dull  grey-black  with  brown- 
ish markings.  Pterothorax  greybh-black,  with  numerous,  brownish 
markings;  in  particular,  a  fine,  mid-longitudinal  line,  a  pair  of 
curved  bands  on  mesonotum,  and  a  pair  of  oblique  stripes  on 
metanotum.  Legs:  fore-  and  middle-legs  with  dull  brown 
femora  tipped  with  black,  tibiae  brown,  with  three,  black  patches, 
tarsi  blackish;  hindlegs  with  brown  femur,  pale  brownish  tibia 
just  tipped  with  black,  tarsus  pale  at  base,  brown  beyond. 

Abdomen  greyish-black,  with  numerous,  small,  brown 
markings  on  segments  3-8. 

Wings  rather  long  and  pointed,  venation  brownish.  Ptero- 
tiigma  blackish  in  forewing,  covering  only  4-5  veinlets,  but  the 
black  is  continued  obliquely  inwards  on  to  Rs;  in  hindwing,  the 
pterostigma  is  small,  opaque,  and  whitish,  covering  3-4  veinlets, 
and  touched  with  black  proximally.  In  forewing,  Sc  and  R, 
and  the  space  between,  are  speckled  with  black;  in  the  median 
space,  from  base  almost  to  tip,  there  runs  a  conspicuous,  black, 
longitudinal  streak,  which  turns  upwards  at  about  two-thirds  of 
its  length  to  run  obliquely  parallel  to,  and  beneath,  the  black, 
pterostigmatic  patch,  and  ending  3  mm.  from  tip:  the  bent  por- 
tion of  the  streak  is  brownish.  On  posterior  border  of  forewing 
are  two,  small,  oblique  patches;  one  at  about  one-third  from  the 
base  slants^  upwards  and  outwards,  blackish;  the  other,  more 
distally  placed,  is  pale  brown,  and  runs  upwards  and  inwards; 
around  these,  and  also  near  apex,  are  many  brown  specks  on 
cross- veins.  In  hindwing,  a  large,  round,  dark  brown  blotch 
accapies  the  region  of  M,  and  M,  at  about  two-thirds  of  the 
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wing-length  from  base;  there  is  also  a  sraali,  black  mark  on  the 
radial  brace. 

jya6.— Waroona,  W.A.  Taken  by  Mr.  G.  F.  Berthoud,  to 
whom  I  dedicate  the  species,  on   February  2drd,  1911.     Unique. 

Type  in  Coll.  Tillyard. 

8.  Qlbnolbon  aurora,  n.sp.     (PI.  iv.,  fig.9). 

^.  Total  length  19,  abdomen  10*5,  forewing  24,  hindwing 
21*5  mm. 

Head  :  eyes  olive-grey;  eptcrantum  reddish-brown,  with  three, 
small,  black  spots  on  occiput;  in  front,  a  transverse  band  of 
shining  black,  passing  between  the  eyes  and  enclosing  bases  of 
antennse;  these  latter  4*5  mm.,  brownish,  tipped  with  blackish; 
face  and  month-parts  yellowish-brown. 

Thorax  dull  reddish-brown,  marked  with  dark  grey.  Legs: 
femora  orange-brown  tipped  with  dark  grey,  tibiie  and  tarsi 
greyish-brown. 

Abdomen  alternately  banded,  very  irregularly,  with  orange- 
brown  and  dark  grey;  on  the  orange-brown  portion  of  3-6  are 
some  blackish  spots  or  lines. 

Wings  with  a  delicate,  pinkish  sheen  on  the  nearly  hyaline 
membrane;  venatuyii  of  forewing  blackish  along  costa,  speckled 
pink  and  black  on  Sc,  R,  and  Ks,  the  rest  brownish  specked 
with  black.  In  hindwing,  costa  paler  and  veins  less  speckled. 
PteroBtiyma  in  both  wings  distinct,  about  1*5  mm.,  mostly  pink, 
but  touched  proximally  with  brown.  Hindwing  with  a  small, 
brown  blotch  at  distal  end  of  M,  and  Cu,. 

9.  Differs  from  $  in  having  less  black  on  epicranium,  the  wings 
less  speckled,  somewhat  pinker,  and  without  the  brown  blotch 
on  the  hindwing.  Wings  considerably  wider,  less  pointed,  and 
altogether  larger  than  iw  $, 

Hab,  -Broken  Hill,  N.IS.  W.  Several  specimens  taken  by  Mr. 
O.  Lower,  in  1900  and  1902. 

Types,  ^9,  in  Coll.  Tillyard;((J,  December  4th,  1900;  $,  No- 
vember  10th,  1902;  Broken  Hill;  O.  Lower). 

This  species  and  the  succeeding  one  are  very  distinct  from  all 
other  species  of  the  genus  by  the  beautiful,  pink  sheen  of  the 
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wings,  and  by  their  peculiar  facies,  which  comes  closest  to  that 
of  G,  anntdicomU  £sb.-Pet.  The  sexual  dimorphism,  which  is 
more  or  less  noticeable  in  all  species  of  this  genus,  is,  in  G. 
aurora  (and  probably  also  in  G.  roseipennis)  extremely  marked. 

9.  OlBNOLSON   B08BIPKNNI8,  n.sp. 

9.  Unique.  Closely  allied  to  the  preceding,  but  differing  from 
it  by  its  much  greater  size,  duller  colouration,  very  large  head, 
and  roseate  pterostigma. 

Total  length  19,  abdomen  10,  forewing  33,  hiiidwing  30  mm. 

H  ead  very  large,  3*6  mm.  wide,  dull  greyish-brown 

Thorax  greyish,  touched  with  brown  on  sides  and  on  notum. 

Abdomen  with  alternating,  fairly  regular  bands  of  orange- 
brown  and  blackish,  [much  faded]. 

Wings  much  as  in  G.  aurora,  more  rounded  at  tips,  costa 
brownish.  Sc,  R,  and  Rs  very  little  speckled  with  black;  the 
wing-membrane  lightly  washed  with  rose-pink  in  places.  Ptero- 
itufma  of  forewing  1*8  mm.,  rich  orange-pink,  surrounded  by 
rose-pink,  which  extends  to  tip  of  wing;  of  hind  wing,  1*3  mm., 
orange-pink,  with  less  rose-pink  beneath  it,  and  very  little 
towards  wing-tip.     No  brown  blotch  on  hind  wing. 

I/ab. — Winton,  Q.  A  unique  9>  taken  by  Mr.  R.  L.  Higgins, 
in  1912. 

I'ype  in  Coll.  Tillyard. 

Tribe  Distoleontini. 

In  forewing,  Cu,  bends  sharply  away  from  Cu^  -h  M,  Rs  arises 
at  a  level  distal  from  that  of  the  cubital  fork  (in  Gymnocnemia, 
exactly  above  it). 

Qenus  Gtmnocnbmia  Schneider. 
10.  Gymnocnkmia  maculata,  n.sp.     (PL  iv.,  fig.ll). 
Total  length  16*5,  abdomen  10,  forewing  23,  hindwing  19*5 mm. 
Mead:    eyes  olive-grey;    epicranium  dull   yellowish-brown, 
with  a  fine  ^-mark  in  black  on  the  occiput;  two,  black,  trans- 
verse lines  run,  one  on  either  side  of  the  top  of  this  mark  in 
front;  a  black,  shiny  patch  between  bases  of  antennse,  which  are 
5  mm.  long,  dark  brown,  with  blackish  tips;  /ace  yellowish-brown, 
shiny;  mandMes  and  maxillary  palps  blackish. 
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Thorax:  po^Aoraa?  yellowish-brown,  with  a  broad  ,  longi- 
tudinal, median,  dorsal,  grey-brown  stripe,  divided  down  the 
middle  by  a  fine,  pale  line.  Pterothorcun  pale  straw-colour,  with 
A  similar,  median,  dorsal  stripe,  and  a  greyish-black  mark  on 
each  side  just  above  the  wing-bases.  Legs  dull  brown;  femora 
with  a  blackish,  apical  spot,  tibiae  with  three,  black  spots,  tarsi 
partly  blackish. 

Abdomen  rather  short,  grey-black  with  dull,  brownish 
markings,  in  the  form  of  an  irregular  patch  covering  most  of 
each  segment,  on  either  side  of  the  median  line,  and  isolating  a 
median,  longitudinal  band  of  greyish-black,  which  is  divided,  as 
in  the  thorax,  by  a  fine,  pale,  median,  longitudinal  line;  sutures 
greyish-black. 

Wings  mostly  hyaline,  well-pointed;  venation  brownish.  R, 
Rs,  and  Cu,  +  Mj  speckled  with  black.  Pterostigma  strongly 
marked  as  a  pale  brown  area  bordered  proxiroally  with  black; 
total  length  about  2  mm.,  covering  some  seven  veinlets,  some  of 
these  being  branched.  In  forewing,  the  origin  of  Rs  and  of 
some  of  the  cross- veins  from  R  to  Rs  strongly  blackened;  a  short, 
oblique,  dark  brown  mark  runs  upwards  from  near  end  of  M, 
(below  level  of  pterostigma)  through  five  cells,  ending  just 
beneath  the  Banksian  line,  which  is  well-marked;  a  somewhat 
similar  mark  overlies  the  ends  of  Cu,  and  A,  on  the  posterior 
border.  In  the  hind  wing,  there  is  an  irregular,  dark  brown 
blotch  below  R  and  Rs,  just  before  pterostigma,  a  smaller 
blotch  at  distal  end  of  hypostigmatic  space,  and  a  rather  large, 
irregular  splash  of  dark  brown  above  the  posterior  border,  at 
the  level  of  the  radial  brace. 

Hub, — Broken  Hill,  N.S.W.  Four  specimens  taken  by  Mr.  O. 
Lower  (undated). 

Type  in  Coll.  Tillyard. 

Qenus  Hrachyleon,  n.g. 

In  forewing,  Rs  arises  about  one  cell  distad  from  level  of 
cubital  fork;  the  oblique  vein  lies  directly  under  origin  of  Rs. 
No  Banksian  line  present.  Mj  and  Cu^+M,  in  forewing  unite 
before  the  wing  margin.     In  forewing,  lA  is  a  straight  line  to 
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wing-border.  In  hindwing,  there  is  no  distinct  Cu«;  CU|  is 
straight,  not  arched  coneavely  to  posterior  border.  Five  cross- 
veins  before  origin  of  Rs  in  fore  wing.  Hindwing  narrower,  and 
slightly  longer  than  forewing,  very  pointed. 

Legs  short;  tarsus  with  first  joint  moderately  long,  2nd-4th 
very  short,  fifth  long;  spurs  present,  nearly  as  long  as  first  two 
joints  of  tarsus. 

Abdomen  short. 

Qenotype,  BrachyUan  danvini  (Banks). 

This  genus  may  be  placed  next  to  Gymnociiemia  on  account  of 
the  position  of  the  origin  of  Rs  in  forewing,  but  differs  strongly 
from  it  in  possessing  spurs,  and  in  lacking  the  Banksian  line.  It 
differs  from  Macronemums  Costa,  in  its  short  abdomen,  and 
short  l^s,  with  long,  stiff  hairs. 

II.  Brachylkon  DARWiNi  Banks.     (PI.  iv.,  fig.  10). 

Macronemurua  danoini  Banks,  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia, 1914,  p.619  (issued  1915). 

Head  dark  brown  above;  two,  pale  spots  on  occiput  near 
«yetf,  which  are  very  dark  brown;  antenn(e  fulvous  at  base  [the 
rest  missing];  /ace  brownish,  shading  to  fulvous  on  labrum  : 
mouth-parU  fulvous. 

Thorax:  protharax  pale  brown,  with  two,  broad,  longi- 
tudinal stripes  of  darker  brown.  Pt&t^othorax  and  legs  shiny 
brown. 

Abdomen  short,  slender,  rich  brown  without  any  markings. 

Wings  vefuUiofi  brown;  in  fore  wings,  Sc,  Rs,  M,  and  Cu 
speckled.  Costal  cross-veins  very  numerous,  especially  in  fore- 
wing.  PteroBiigma in  forewing  clouded  with  brown,  in  hindwing 
clear.  Apical  cross-veins  in  all  wings  marked  with  brown  specks. 
In  all  wings,  an  irregular,  brown  streak  runs  obliquely  up  from 
near  the  end  of  M,  to  near  apex;  this  streak  is  longer  and  more 
diffuse  in  hindwing  than  in  forewing.  In  hindwing.  Cii,  is  dark, 
yi  pale.     Only  five  branches  of  Rs  before  radial  brace. 

ffab. — Darwin,  N.T  One  specimen,  taken  on  April  6tli,  1913, 
by  Mr.  G.  F.  Hill,  Government  Entomologist. 

Type  in  Coll.  Banks. 
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Genus  Stenolbon,  n.g. 

Wings  excessively  narrow,  pointed;  in  forewing,  Hs  arises  well 
beyond  brace  of  cubital  fork,  and  is  somewhat  bent  at  the  origin 
of  its  first  descending  branch;  5-6  cross-veins  in  radial  space  in 
forewing;  oblique  vein  lying  about  under  level  of  origin  of  Rs. 
No  Banksian  line  present.  Costal  space  very  narrow  in  fore, 
wing,  but  widened  near  base  in  hind  wing  by  the  upward  arching 
of  C. 

Legs  moderately  long;  first  and  fifth  tarsal  joints  about  equal; 
2nd-Uh  very  short;  spurs  present,  short,  about  as  long  as  first 
tarsal  joint.     Abdomen  slender,  rather  short. 

Genotype,  St.fieldi,  n.sp. 

This  genus,  which  appears  to  have  no  near  allies  except,  perhaps, 
the  African  Xemoleon,  is  a  highly  reduced  offshoot  from  the  main 
Distoleontine  stock,  easily  distinguished  from  all  other  Australian 
genera  known  to  me  by  the  combination  of  characters  given 
above. 

12.  Stenolbon  fikldi,  n.sp.     (PI.  v.,  fig.  13). 

Total  length  19*5,  abdomen  13*5,  forewing  20*5  by  4  wide, 
hind  wing  19  by  3  mm.  wide. 

Head:  epicranium  dull  brownish;  anUnnce  evidently  long 
[tips  lost],  dark  brown,  strongly  marked  with  pale  rings;  bases 
of  antennae,  whole  of  face,  and  mouth-parts  testaceous. 

Thorax:  firotkorax  subcylindrical,  the  anterior  third  marked 
off  by  a  transverse  groove;  grey-brown,  with  a.  paler,  median, 
longitudinal  line,  and  two,  parallel,  lateral  bands.  Pieroihorax 
grey-brown  with  paler  markings;  underside  grey.  Legi :  coxte, 
trochanters,  and  bases  of  femora  pale  testaceous;  femora  blackish, 
tibise  brown,  with  a  black  spot  one-third  from  base  and  another 
at  apex;  tarsi  with  first  joint  pale  brown,  2-4  dark,  5  pale,  with 
black  apical  third. 

Abdomen  narrow,  cylindrical,  dull  grey,  with  transverse, 
ochreous  lines  on  apices  of  segments  3-8. 

Wings:  venation  mostly  whitish,  costa  grey  in  both  wings, 
also  Cu  in  hind  wing.  Sc  speckled.  A  conspicuous,  dark  spot 
proximal  to  pterostigma  in  both  wings.     Forewing  much  spotted 
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with  brown,  as  follows — on  two  or  three  of  the  cross- veins  in 
the  cubital  space,  also  at  the  origin  of  Rs,  on  the  third  and  fifth 
cross-veins  beyond  it,  and  on  the  radial  brace;  on  the  4th-6th 
cross-veins  in  median  space,  and  on  the  first  four  cross-veins  in 
the  cubital  space.  A  larger  blotch  above  the  posterior  margin 
just  before  half-way,  crossing  Cu,  and  running  up  to  M,;  near 
apex,  several,  small,  cloudy  patches.  In  hind  wing,  a  cloudy 
patch  over  ends  of  M  and  Cuj,  extending  as  a  faint  smokiness 
almost  to  apex. 

Hob. — Tennant's  Creek,  Central  Australia.  Taken  in  Novem- 
ber, 1 906,  by  Mr.  J.  F.  Field,  to  whom  I  dedicate  the  species. 

Type  in  Coll.  Tillyard.     Unique. 

A  very  distinct  and  peculiar  little  species. 

Genus  Xantholson,  n.g. 

Insect  of  very  slender  build.  In  forewing,  Rs  arises  about 
two  cells*  width  distad  from  level  of  cubital  fork,  and  is  rather 
irregular  in  form;  oblique  vein  close  to  the  fork  (within  one 
cell's  distance).  No  Baaksian  line  present.  The  cells  below 
Cu,  +  M,  in  forewing,  and  below  Cu,  in  hind  wing,  are  very 
regularly  arranged,  and  separated  into  oblique  rows  by  numerous, 
parallel  sectors  descending  from  the  main  vein.  Hindwing 
slightly  longer  than  forewing  Antennae  long  and  slender,  with 
weak,  elongated  club.  Legs  of  median  length,  slender;  tarsi 
with  first  joint  a  little  longer  than  fifth,  2nd-4th  very  short; 
spurs  present,  longer  than  first  tarsal  joint      Abdomen  slender. 

Genotype,  X  helmsi,  n.sp. 

A  very  distinct  and  clearly  marked  off  genus,  whose  affinities 
appear  to  be  somewhat  doubtful      In  the  delicacy  of  its  structure 
it  appears  to  hold  about  the  same  relationship  to  Distoleon  that 
Froggattisca  does  to  Glenoleon, 

1 3.  Xantholkon  helmsi,  n.sp.     (PI.  v.,  fig.l2). 

Total  length  24-5,  abdomen  17*5,  forewing  29,  hindwing  30mm. 

Head    pale  yellowish  all  over,   except  for  the  black  eyes. 
Antenna  yellowish,  slender,  7  mm.  long. 


62  STUDIES   IN    AUSTRALIAN    NEtJROPTBRA,  H  , 

Thorax  pale  yellowish;  legs  straw-colour  with  a  dark  patch 
at  apex  of  femur,  another  near  base  of  tibia,  a  third  at  apex  of 
same;  tarsal  joints  brownish  apically,  claws  dark. 

Abdomen  rather  short,  slender;  1  yellowish,  2  pale  brown, 
3  yellowish  at  base,  shading  to  dull  brown;  the  rest  dull  brownish 
touched  with  pale  brown  on  apices  of  7-9. 

Wings  with  very  pale,  straw-coloured  venation,  abundantly 
speckled  with  brownish,  especially  along  R,  M,  and  Cu.  Piero- 
sligma  large  in  all  four  wings,  2  mm.,  pale  straw-coloured,  cover- 
ing about  8  cruss- veins,  and  touched  with  brown  at  the  inner 
angle.  Four  cross-veins  in  radial  space  of  forewing;  5-6  descend- 
ing branches  of  lis  before  radial  brace. 

Hob. — Sydney,  N.S.W.  Two  specimens,  collected  in  October, 
1909,  by  the  late  Mr.  Helms,  to  whom  I  dedicate  the  species. 

Type  in  Coll.  Tillyard;  cotype  in  Coll.  Petersen. 

This  delicate  and  almost  ghost-like  species  is  quite  distinct 
from  any  other  Myrmeleotiid  known  to  me. 

Genus  A  L  L  o  f  o  R  M  i  c  A  L  E  o  N  Esb.-Pet. 

Differs  from  Formiccdeon  Brauer,  by  the  absence  of  the  Bank- 
sian  line. 

14  Alloformicaleon  hyalinus,  n.sp.     (PI.  vi.,  fig.16). 

Total  length  22,  abdomen  16,  forewing  26'6,  hindwing24rom. 

Head  dark  grey  above,  a  pale,  transverse  line  across  occiput; 
autenuip.  long,  6'5  mm.,  slender,  black,  strongly  clubbed;  face 
blackish,  or^i^v  edged  with  pale  cream,  ^etuE  and  ^tum  yellowish. 

Thorax:  prothonix  short,  dull  greyish  above,  yellowi.sh 
beneath.  Fterothorax  dull  greyish-brown  above,  mottled  with 
paler  grey;  underside  grey,  with  some  yellow  markings.  Leys 
greyish;  hind  femora  very  pale  at  bases,  touched  with  black  in 
middle  and  at  apex;  hind  tibiie  pale,  with  a  touch  of  black  at 
apex. 

Abdomen  slender,  subcylindrical,  uniform  grey-black:  ap- 
pendages touched  with  straw-colour. 

W  i  n  i^s  :  venation  blackish,  Sc  speckled  in  l>oth  wings:  wings 
(juite  hyaline  except  for  a  slight  touch  of  black  basally  on  ptero- 
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Stigma  of  forewing;  the  veinlets  of  the  pterostigma  whitish.  In 
fore  wing,  only  five  branches  of  Rs  before  radial  brace.  Oblique 
veins  very  clearly  marked,  very  close  to  cubital  fork  (less  than 
one  cell's  length  distant).  In  forewing,  lA  black,  forming  a 
straight  line  to  wing-border.  Cross-veins  in  cubital  space  of 
forewing  fairly  numerous  and  close. 

Ht%b, — Stradbroke  Island,  Q.  Two  specimens,  bred  in  Novem- 
ber, 1915,  from  large  larvas,  which  do  not  form  pits,  but  hide  in 
loose  soil  at  the  bases  of  trees. 

Type  in  Coll.  Tiilyard  (bred  November,  1915). 

This  species  superficially  resembles  Myirtndeon  nniseriatus 
Gerst,  in  colour  and  facies,  but  has  narrower  and  less  pointed 
wings.  Its  nearest  ally  is  AUqfbrmicaleon  australis  Esb.-Pet., 
(Sydney),  from  which  it  can  be  at  once  distinguished  by  its 
smaller  size,  shorter  wings,  the  hind  wing  not  being  as  long  as 
the  fore,  and  by  the  completely  dififerent,  and  much  darker 
colour-scheme. 

15.  Alloformicalbon  waterhousei,  n.sp.     (PI.  v.,  fig.14). 

Total  length  19'5,  abdomen  13,  forewing  25,  hindwing24mm. 

Closely  allied  to  the  preceding  species,  but  distinguished  as 
follows.  On  all  four  wings,  a  black  mark  on  the  stigma,  and  a 
smaller  mark  at  same  level  on  M,(this  mark  is  a  mere  speck  in 
hind  wing):  in  forewing,  a  larger,  oblique,  black  streak  arises 
from  just  Ixifore  middle  of  posterior  lx)rder,  and  runs  up  across 
Cu,  to  bend  parallel  to  Cuj  +  M,  at  one  cell's  distance  below  it. 
In  forewing,  lA  speckled,  not  quite  a  straight  line;  cross-veins 
in  the  cubital  .space  of  forewing  very  few  and  wide  apart;  also 
Cui  +  M,  arches  up  more  strongly  than  in  A.  kyalinus.  Antennae 
bordered  by  a  pale  line  in  front  of  bases;  /ace  pale  straw-colour. 
Hind  femora  black,  except  for  the  very  pale  bases.  Abdomen 
somewhat  stouter  than  in  A.  hyaliniM^  similarly  coloured,  but 
with  pale,  transverse  lines  across  apices  of  segments  2-8. 

^oA.— Woodford,  Blue  Mountains,  N.S.W.(2, 000  feet).  Three 
specimens  taken  in  February,  1909.  by  Mr.  G.  A.  Waterhouse, 
to  whom  I  dedicate  the  species.  A  single  specimen,  somewhat 
more  lieavijy  marked  on  wings,  bred  from  u  larva  indistiiiguish- 
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able  from  that  of   A.  hyalinusy  on  November  5th,   1915,  from 
Stradbroke  Island,  Q. 

Type  in  Coll.  Tillyard  (Woodford;  G.  A.  Waterhouse;  Febru- 
ary 12th,  1909) 

Genus  Distolbon  Banks. 
16.  DiSTOLEON  niorosionatus,  n.sp.     (PI.  vi.,  fig.  17). 

Total  length,  $  25,  J  26;  forewing,  $  30,  J  32;  hindwing,  $  29, 
9.32  mm 

Head  dark  grey  above,  with  a  small,  oval,  brownish  spot  on 
occiput  near  each  eye;  a  black  band  just  in  front  of,  and  between, 
bases  of  antennrB,  which  are  8  mm.  long,  grey  ringed  with  black, 
bases  slightly  brownish;  fcice  pale  brownish. 

Thorax  downy,  greyish,  a  touch  of  brown  at  wing-bases. 
Legs  rather  short,  hairy,  coxae  of  forelegs  brownish;  femora  grey, 
tibiae  and  tarsi  pale  brownish  with  blackish  markings. 

Abdomen  uniformly  dull  greyish. 

Wings  very  long  and  narrow;  veins  mostly  greyish;  Sc 
speckled  with  black,  Rs  and  Cu  also  blackish.  Pterostigma  in 
forewing  greyish-white,  with  a  black,  basal  patch  covering  about 
nine  veinlets,  five  of  which  are  forked;  in  hindwing,  pterostigma 
is  only  a  slight  darkening  on  5-6  veinlets.  Forewing  marked 
with  long,  black  stripes  as  follows — a  straight  stripe  running 
parallel  to,  and  below  Rs  distally,  slightly  waved  as  it  crosses 
each  branch  of  Rs;  a  long  and  slightly  curved  stripe  along  the 
main  stem  of  Cu  to  the  fork,  where  it  is  thickened,  and  thence 
along  Cuj  +  Mai  gradually  tapering  to  a  fine  streak,  and  finally 
bending  slightly  up  to  cross  M,,  and  to  run  wavily  for  3  mm.  up 
across  two  branches  of  Its;  also  a  short,  curved  stripe  placed 
concavely  to  the  posterior  border,  about  midway  along  the  wing, 
arising  from  the  end  of  Cu,,  and  arching  up  towards  the  middle 
of  Cu,  +  M3.  In  hindwing,  only  a  slight,  double  smudge  of 
brown  placed  distally  on  M  and  (>u,  and  also  on  two  branches  of 
Rs  al>ove  them;  also  a  touch  or  two  of  black  near  apex.  All 
the  above  marks  are  very  complete  and  definite  in  J,  but,  in  (J, 
they  are  narrower,  paler,  and  more  or  less  reduced. 

/lah. — Perth,  W.  .A.,  and  suburbs.  Several  specimens,  taken 
by  Mr.  W.  B.  Alexander,  Keeper  of  Biology  in  W.A.  Museum, 
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in  February-March,  1913.  A  single  9  from  Broken  Hill,  taken 
by  Mr.  O.  Lower  (undated). 

Types:  ^  in  Coll.  Tillyard  (Cottesloe,  W.A.,  February  )8th, 
1913;  W.  B.  Alexander;  Museum  No.6726);  9  in  Coll.  W.  A. 
Museum  (Subiaco,  W.A.;  March  12th,  1913;  W.  B.  Alexander; 
Museum  No.6898). 

The  Broken  Hill  9  diifers  from  the  Western  Australian  speci- 
mens in  having  a  row  of  black  spots  along  the  posterior  margin 
of  the  fore  wing,  at  the  ends  of  the  cross- veins  descending  from 
lA. 

This  very  distinct  and  handsome  species  appears  to  be  quite 
common  around  Perth.  Its  superficial  resemblance  to  Proto- 
pUctroii,  lofigiludincUef  n  sp.,  has  been  already  noted. 

Subfamily  MYRMELEONTINii:. 

Genus  Myrmbleon  Linn. 
17.  Myrmbleon  loweri,  n.sp.     (PI.  vi.,  fig.l5). 

Total  length  29,  abdomen  21,  forewing  29,  hindwing  26  mm. 

Head  3  mm.  wide;  eyes  pale  grey;  epicranium  grey,  a  small, 
yellowish  patch  just  in  front  of  anteiitue,  which  are  4  mm.  long, 
with  tips  in  the  form  of  a  flattene«l  club;  /ctce  chiefly  dark  grey, 
gefUK  and  labrum  dull  orange-yellow,  labiuvi  yellowish. 

Thorax  pale  powdery-grey,  anterior  lobe  and  base  of  pro- 
thorax  lemon-yellow,  as  are  also  the  wing-bases  and  the  latero- 
posterior  edges  of  the  mesonotum;  sutures  of  pterothorax  dark. 
Legs  short,  dull  orange,  a  patch  of  black  distally  on  femora,  a 
greyish  tinge  on  tibiae;  tibial  spurs,  distal  spines  of  the  tarsal 
joints,  and  claws  black. 

Abdomen  fairly  long  and  slender,  powdery-grey;  two,  small, 
yellow  spots  at  base  of  1;  suture  between  1  and  2  blackish,  a 
trace  of  two,  fine,  yellow  spots  apically  on  3,  the  same  spots 
larger  and  more  distinct  on  5-7  and  on  sides  of  8;  9  touched  with 
yellow,  blunt,  hairy  at  tip. 

Wings  with  pale  yellow  r<»na<to?i;  bases  strongly  yellowish; 
about  34  costal  cross-veins  Injfore  ptcrostigma  in  both  wings. 
Pterostigma,  in  forewing,  distinct,  pale  brownish,  covering  7-^ 
veinlets,  some  of    which  are  branched;    in    hindwing,   fainter. 
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covering  only  the  lower  portions  of  four  vein  lets.  Before  origin 
of  Us,  in  radial  space,  seven  cross-veins  in  fore,  five  in  hindwing. 
In  both  wings,  five  branches  of  Rs  before  radial  brace. 

l/ab. —  Broken  Hill,  N.8.W.,  collected  by  Mr.  O.  I^wer,  to 
whom  I  dedicate  the  species.  Bourke,  N.8.W.,  collected  by  the 
late  Mr.  Helms.     Fairly  common. 

Type  in  Coll.  Tillyard  (Broken  Hill,  undated,  O.  I>jwer). 

A  very  distinct  and  striking  species 

Genus  Acanthaclisis  Ramb. 

18.  ACANTHACLISIS    PETERSENI,  11. sp.       (PI.  i.,  fig.2). 

Total  length  45,  abdomen  31,  forewing  66*5,  hindwing  62*5mm. 

Head:  eyes  brown;  occiput  greyish  black;  nnteniu^  10  mm  , 
black,  very  slightly  clubbed:  epicranium  and  /ace  dark  grey, 
hairy;  labi'^im  and  mouth-parts  rich  brown,  labium  fulvous. 

Thorax  :  prothora^  short,  tapering  towards  head,  grey-black 
above,  brown  on  sides.  Pterothoraa:  brownish,  with  grey  shading, 
and  long,  soft,  grey  hairs;  underside  covered  with  thick,  pale 
grey  hairs.  Legs  short;  femora  brown;  those  of  forelegs  very 
hairy;  tibiee  brown,  those  of  fore  and  middle-legs  touched  with 
black  on  basal  half;  tarsi  very  short,  1-4  blackish,  5  pale,  with 
deep  apex  and  claws. 

Abdomen  cylindrical,  with  close-set,  small,  black  hairs,  1-2 
and  apex  with  longer  hairs;  colour  black,  with  irregular,  brown 
patches  on  either  side  of  middle  line  on  segment  3  (very  slight) 
and  segments  4-7. 

Wings  wide,  fairly  well  pointed;  vetuition^  in  general,  brown, 
C,  8c,  and  R  tinged  with  orange;  Cu,4-M.2  in  forewing  strongly 
marked  with  black  A  pale  ochreous  area  on  pterostiyvia  of  all 
four  wings.  Forewings  strongly  speckled  all  over,  due  to  all  the 
veins  being  irregularly  marked  with  black.  Jn  radial  space, 
before  origin  of  Rs,  eight  cross-veins  in  fore,  six  in  hindwing. 
In  forewing,  Cu.,,  diverges  very  strongly  from  Cu, +  M3;  the 
oblique  vein  is  black,  3-4  (cells'  length  distad  from  the  cubital 
fork.  Cubital  space  in  forewing  wide,  triangular,  with  four, 
single  cells,  then  two  together,  then  three  at  widest  part,  and, 
finally,  three  single  cells  at  distal  end. 
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Hah,  -(kK>ktown,  North  Queensland.  Taken  by  myself,  Jan- 
uary, 1908. 

Type  in  Coll.  Tillyard.     Unique. 

This  ma<(nificent  insect  is  clearlv  verv  closelv  allied  to  A, 
fidva  Ksb.-Pet.,  from  which  it  differs  by  its  smaller  size  iA,J\dva^ 
forewing  72  mm.,  total  length  oo  mm.)  and  darker  colouration, 
as  well  as  by  having  four  cross- veins  in  the  radial  space.  In 
A.  ./»*/«*,  the  antennie  are  pale  yellowish-brown,  the  head,  pro- 
thorax,  and  mesothorax  yellowish-red.  The  legs  in  A,  fulva 
have  the  tibite  differently  marked:  the  abdomen  is  brown,  with 
paler  apex;  the  apices  of  the  segments  darkened. 

The  differences  separating  A,  j^eterseni  from  A.  Julva  appear 
to  be  of  the  same  order  as  those  separating  A.  /ufidatus  from 
A .  gtibteftdetis.  In  both  cases,  we  appear  to  be  dealing  with  a 
pair  of  geminate  species,  but,  in  the  case  of  A.  peterseni  and 
fulvoy  as  the  type  of  each  is  a  unique  specimen,  we  cannot  yet 
say  what  the  constant  differences  between  them  may  be. 

Family  AHC.VLAPHID^ 

Suhfttiiiily  PROTASCALAPHIN.K 

Genus  Stilbopteryx  Newman. 

19.  Stilbopteryx  dromedaria,  u.sp.     (Text-figs.  1-3). 

(J.  Total  length  61,  abdomen  47,  forewing  48  by  9  wide,  hind- 
wing  44  by  8  mm.  wide. 

Head:  ^icranium  black,  with  thick,  black  hair;  antennct 
black,  fjoithout  yellotjoish  rings,  tips  strongly  knobbed,  black; 
eyes  brown,  yrotw  black,  clyj)€us  a.iid  labrtim  bright  golden-yellow, 
ffenre  and  labium  brown. 

Thorax  blackish  above,  with  thick,  soft,  dark  grey  hairs; 
sides  and  underside  thickly  clothed  with  long,  greyish- white 
hairs.  Leys  completely  shining-black,  except  claws,  which  are 
dark  reddish. 

Abdomen  very  long  (Text-fig.,  I,  A)  black;  1-2  short;  3  very 
long,  much  swollen  dorsally,  with  a  convex  hump  carrying  short 
hairs,  and  with  a  pair  of  large,  rounded,  latero-basal,  golden- 
yellow  spots,  slightly  overlapping  on  to  2,  also  a  pair  of  small. 
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apiuo- ventral  spots  of  same  colour,  subtriangular;  4  long,  Bwollen 
doreally  into  a  median  tubercle,  sliglitly  bifid,  and  clothed  with 
stiff,  short  hairs  ;  a  pair  of  large,  round, 
latero-basal,  golden-yellow  spots  slightly 
overlapping  on  to  3,  the  small,  apico-ventral 
spots  present,  larger  than  in  3;  5  long,  taper- 
ing towards  apex,  marked  an  in  i;  6  n&rruw- 
cylindrical,  with  latero-b&sal  spots  present, 
but  smaller,  aud  half  operlapping  on  to  5; 
the  small  apico-ventral  spots  absent;  a  pair 
of  small,  semi-oval,  golden-yellow  spots  later- 
ally at  apex  of  6;  7-8  narrow,  long,  cylin- 
drical, resembling  6,  but  without  basal  spots; 
9  very  short,  blackish;  appe^idaget  bla«k  at 
bases,  golden  apJcally,  inferior  shovebsliaped, 
hairy,  as  in  Text-fig.2,A. 

Wings  with  black  venation  except  basal 
two-thirds  of  C,  bases  of  anal  veins,  and 
many  cross-veins,  wbitb  are  pale  straw- 
colour.     In  forewing,  a  black,  longitudinal  Te»i:-%.1.* 

~  band  runs  from  base  to  pterostigma, 
enclosing  Sc  and  K;  the  costal  cross- 
veins  towards  pterostigma  also  outlined 
in   black.      I'Uroatiyrnn  with  a  straw 
spot  covering  five  veinlets,  and   bor- 
A   dered  basally  with  black;  apex  of  wing 
beyond    pterostigma    strongly    btack- 
eneii,   the  basal  border  of  this  black 
patch  ubli<]ue,  nearly  a  straight  line. 
In   hindwing,  the  pattern   is  similar, 
but  the  longitudinal,  black  band  fills 
the  whole  costal  and  subcostal  spaces. 
j.Total  lengtli  45,  abdomen  30,  forc- 
ing 50  by  10-5  wide,  hindwing  46  by 
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fine,  yellow  rings:  the  abdomen  much  shorter,  more  cylindrica], 
without  any  humps,  the  latero-basal  spots  less  rounded,  rather 
subtriangular,  the  apioo-ventral  spots  distinct,  larger  than  in  ^; 
the  apex  as  in  Toxt-fig.3,A.  Prothorax  of  9  ^^^  ^  narrow, 
raised,  transverse  ridge,  bright  yellow. 

//a6.  —  Waroona,  W.A.  A  number  of  specimens  taken  by 
Mr.  G.  F.  Berthoud,  in  January-February,  1913-1915.  Also  a 
single,  fine  9  taken  at  Yallingup,  W.A.,  by  Mr  R.  E.  Turner, 
on  January  7th,  1914. 

Types,  (J$,  in  Coll.  Tillyard  ( Waroona,  W.A.;  G.  F.  Berthoud; 
<J,  January  6th,  1914;  $,  February  24th,  1914). 

This  fine  species  differs  from   S    costafis   Newman  (Eastern 

Australia)  in  the  following  points.     In 

the  (J  of  S.  coatalisj  the  wings  are  broader, 

and  the  black,  longitudinal  streak  does 

not   include   the  costal  space,  but  only 

touches  the  bases  of  the  costal  cross-veins. 

Also,  in  all  four  wings  of  S.  costcUis,  the 

A     basal  border  of  the  apical,  black  patch  is 

irregular.     The  antennae  of  S,  contalis  are 

longer,  and  ringed  with  yellow;  the  head, 

thorax,    and    segments   3-4   of   abdomen 

much    less    hairy,    the    abdomen    much 

shorter,  stouter,  and  with  oti/y  a  single 

hump,  placed  dorsal  ly  on  4.     The  golden 

spots  of  the  abdomen   in  S,  costalis  are 

confined   to   segments   5-7  laterally,   4-6 

B«    ventrally;  the  only,  large,  round  spot  is 

Text-Hg.3.  placed  basally  on  segment  5.    This  pattern 

is  shown  in  Text-Hg.  1,  B.     The  appendages  of  6\  cogtcUis  ^  are 

black,  and  less  complicated    than   those  of  S,  dromedaria  (cf. 

Text-fig.2,  A  and  B). 

The  females  of  the  two  species  are  less  easy  to  separate,  but 
S.  dromedaria  9  may  be  distinguished  by  the  shorter  antennae, 
the  black  costal  space  of  the  hind  wing,  the  straighter,  inner 
(Hlge  of  the  black,  apical  patch,  and  by  the  different  form  of  the 
apex  of  the  abdomen  (cf.  Text-fig. 2,  A  and  B). 
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Text-fig.  1. — Lateral  view  of  colour-pattern  of  abdomen  in  Stifbopferyx. 
A.  S,  dromeffaria^  n.sp.,  6  .     B.  S,  costa^U  Newman,  <J  ;  (  x  1  "5). 

Text-fig.  2. — Lateral  view  of  anal  appendages  in  malefi  of  Stiihopteryx  (much 
enlarged).     A.  N.  dromedaria,  n.sp.,  6  .     B.  *V.  costa/iM  Newman,  6  ; 

(x«). 

Text-fig. 3. — Lateral  view  of  end  of  abdomen  in  female  of  Stifbopteryx {much 
enlarged).     A,S.  drofnedaria^  n.Rp.,  9.     B.  »S'.  cotttaiif*  Newman,  9  ; 

(x6). 


EXPLANATION  OF  PLATKS  L-VL 

Plate  i. 
Fig.  1. — EuporiwnHM  rUf^afrox^  g.et  sp.n. ;  (  x  3). 
Fig.*2. — AcaiUhacJiMiM  jte/ermni,  n.sp. ;  (  x  1*.*^). 

Plate  ii. 
Fig. 3. — Pericii/MiiJ*  anreolcUuf*^  n.sp. ;(  x  3). 
Fig. 4. — Pt'oioptec4ron  eremio',  n.8p. ;  (  x  2'5). 
Fig..*). — Protoj)/ecfroH  loiujitudinaley  n.sp.;  (  x  1*7). 

Plate  iii. 
Fig.O. — Detuiro/eon  dnmiyani,  n.sp.;  (  x  2 '5). 
Fig. 7. — DendrofeoH  lambda,  n.sp.,  (  x  3). 
Fig. 8. — Oitnofeon  bfrthoitdi,  n.sp.;  (  x  2'6). 

Plate  iv. 
Fig. 9. — (iff no/eon  aurora,  n.8p.;(  x2*7). 
Fig.  10. — linu'hylton  Darwini  (Banks);  (  x  2'o). 
Fig.  11. — Uymiiocnemia  nuundata,  n.sp. ;  (  x  2*8). 

Plate  v. 
Fig.  12. — Xantholeon  heltwn,  g.et  sp.n. ;  (  x  2 '8). 
Fig.  13. — Stf.noleon^fieidi,  g.et  sp.n. ;  (  x  2*8). 
Fig.  14. — Afio/ormicaJeon  icaterhom^i,  n.sp.;  (  x  3*3). 

Plate  vi. 
Fig.  15. — Myrmeleoii  loioeri,  n.sp. ;  (  x  2T)). 
Fig.  16. — AllofonniccUton  hyaiinnM,  n.sp.;  (  x2*r>). 
Fig.  17. — DuAoltoti  nii^roMiffnatiu*,  n.sp. ;  (  x  2T)). 

N.B. — The  figures  are  made  from  the  type-specimens,  but,  where  ttie 
setting  of  the  specimen  has  been  irregular,  the  wings  have  been  orientated 
so  as  to  conform  to  a  single  plan,  and  the  abdomen  straightened  out  where 
necessar}'. 
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A  REVISION  OF  THE  STRATIOyfYID.E  OF 

AUSTRALIA. 

By  Arthur  White. 

(Ctnnmnnicntfd  hif  Dr.  EuntcLce  W,  FeryiiMon. ) 

(Seven  Text-figureH.) 

The  StratiomyicUe  form  one  of  the  larger  families  of  the  Diptera, 
containing  about  one  thousand  species  from  all  parts  of  the  world. 
They  are  conspicuous  flies,  many  of  them  possessing  splendid 
metallic  colouring,  but,  so  far  as  the  Australian  species  are  con- 
cerned, they  have  been  little  studied.  Most  of  those  named  up 
to  the  present  time  were  described  by  Macquart  (Dipteres  £x- 
otiques,  1838-55);  and  Walker  (List  of  Diptera  in  the  British 
Museum,  1848-55;  and  Insecta  Saundersiana,  Diptera,  1850). 
One  species  was  descril)ed  by  Erichson  (Archiv  f.  Naturgesch., 
1842),  one  by  Bigot  (Ann.  Soc.  Ent.  de  France,  1876),  and, 
filially,  some  Tasmanian  species  by  myself  (Proc.  Roy.  Soc.  Tas- 
mania, 1914). 

The  present  paper  lists  30  species,  belonging  to  18  genera,  all 
the  species,  with  one  doubtful  exception,  and  1*2  of  the  genera 
lieing  peculiar  to  Australia.  Most  of  the  species  are  uncommon, 
and  many  more  probably  await  discovery,  particularly  in  the 
northern  parts  of  the  Continent. 

In  the  preparation  of  the  present  paper,  I  have  received  great 
assistance  from  Mr.  C.  French,  Junr.,  Government  Entomologist 
of  Victoria;  Mr.  W.  W.  Froggatt,  Government  Entomologist  of 
New  South  Wales;  Dr.  E.  W.  Ferguson,  of  the  Government 
Bureau  of  Microbiology,  Sydney:  Mr.  A.  M.  Lea,  of  the  Adelaide 
Museum;  and  Mr.  F.  P.  Spry,  of  the  National  Museum,  Mel- 
bourne, to  all  of  whom  I  wish  to  tender  my  most  cordial  thanks. 

The  Australian  «S<ra/u>mytci^  are  divisible  into  six  Subfamilies, 
which  are  distinguished  as  shown  in  the  following  Table. 
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TaiJt  of  tht  AiiMtraJinn  Sttfi/amifieM  of  Stmtiomyid^r, 
l.AlKlimieii    with   Hcveii,    visihie   sc^^mentH;    Hout«llar   spineM,   if 
preneiit,  four  or  inoiti  in  number;  win>;H  with  either  three 

or  four,  |)OHt4jrior  veins HKKlNiK. 

Abdomen  with  only  five  or  six,  visible  segmentH 2. 

2.  Wings  with  four,  posterior  veins  or  traces  of  them    3. 

Wings  with  only  three,  postenor  veins 6. 

3. The  four,  posterior  veins  all  arise  from  the  discal  cell    4. 

The  fourth,  posterior  vein  is  separated  from  the  discal  cell,  and 

arises  from  the  second,  basal  cell   5. 

4.  Metallic  species;  soutellar  spines,  if  present,  four  or  more  in 

number  ANTissiNiB, 

Non-metallic  species;  scutellar  spines  two  in  numl>er Cutellakin^:. 

5. Antenna*  with  or  without  a  short  style,  never  with  an  arista.... 

Stratiomyin  J5. 

Ant«nn(e  with  a  long,  thread-like  arista SAiuiiNif;. 

fi.Antennte  with  a  long,  thread-like  arista PachyuastriNjK. 

In  dividing  the  genera  of  Stratiomyidat  into  their  respective 
subfamilies,  some  doubt  may  occasionally  occur  relative  to  the 
position  of  the  posterior  veins,  because,  in  a  few  genera,  the 
fourth  posterior  vein  seems  to  arise  from  the  exact  junction  of 
the  discal  cell  and  the  second  basal  cell,  and  so  might  be  con- 
sidered to  arise  from  either.  In  such  cases,  the  relationship 
seems  to  be  nearest  to  the  Clitellarinct,  and  such  genera  are 
usually  considered  as  belonging  to  that  subfamily,  whilst  only 
those  in  which  the  fourth  posterior  vein  is  distinctly  separated 
from  the  discal  cell,  are  placed  in  the  StraiiomyiruK  or  Saryina, 

Subfamily  BERINiE. 
The  species  belonging  to  this  subfamily  are  readily  recognised 
by  their  narrow  abdomen,  with  seven,  visible  segments;  the 
scutellar  spines,  if  present,  are  never  less  than  four  in  number. 
The  BerinsB  occur  all  over  Europe,  North  and  South  America, 
Australia  and  New  Zealand.  In  all,  about  a  dozen  genera  have 
been  de8cril)ed.     In  Australia,  five  genera  are  known  to  occur. 

TaJifte.  of  the  A  ti^f  fofian  Genera  of  Ihriiut. 

1.  Scut*'llum  without  spines 2. 

Scut^llum  with  .spines 3. 

2.  Wings  with  three,  ixwterior  veins  CRVi-rtiBKRis,  gen.nov. 

Wings  with  four,  posterior  veins   Mrtoi'onia  Macq. 
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3.  Anteniue  thrice  the  length  of  the  head Xanthobkris,  gen.  nov. 

Antenns  about  the  same  length  as  the  head 4. 

4.  Eyes  hairy;  thorax  metallic;  wings  not  handed Actina  Meig. 

Eyes  bare;  thorax  not  metallic;  wings  banded... Neokxaireta  Ost.-Sack. 

Of  the  above  genera,  Metoponia  is  unknown  to  me;  Kertesz 
place.s  the  species  named  by  Macquart,  Xenomorpha  australis,  in 
this  genus:  if  this  is  correct,  its  position  should  be  that  given 
above. 

I.Crtptob  KRIS,  gen. nov.     (Fig.l). 

Non-metallic  flies;  scutellum  without  spines;  eyes  bare,  joined 
in  the  male;  antennie  a  little  longer  than  the  head,  third  joint 
annulated,  but  without  any  style  or  arista;  discal  cell  of  wings 
almost  pentagonal,  with  three,  issuing  veinlets;  cubital  vein 
forked. 


Fig.  1 — Wing  of  CryptcberU  hebtAceiiA. 

Head  short  and  not  produced.  Eyes  bare,  joined  in  the  male. 
Antennae  set  close  together,  situated  towards  the  lower  part  of 
the  head  in  profile,  a  little  longer  than  the  head;  first  joint  about 
twice  the  length  of  the  second,  the  third  slightly  swollen  and 
annulated,  nearly  twice  the  length  of  the  first  two  joints  together. 
Thorax  with  small  shoulder-tubercles;  scutellum  without  spines. 
Abdomen  long  and  slender,  with  seven,  visible  segments.  The 
thorax,  scutellum,  and  abdomen  covered  with  short,  depressed 
pubescence.  Legs  simple,  slender.  Wings  without  any  distinct 
stigma;  costal  margin  minutely  bristly,  cubital  vein  forked; 
discal  cell  almost  pentagonal,  with  three,  issuing  veinlets  (pos- 
terior veins);  anal  cell  closed  at  some  distance  above  the  wing- 
margin. 

This  genus  seems  to  be  most  nearly  allied  to  the  North  Amer- 
ican genus  Chiromyza,  from  which  it  is  distinguished  by  the 
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forked,  cubital  vein.  It  also  agrees  with  the  European  and 
North  American  genus  Allognosta  in  having  the  scutellum  un- 
armed, and  in  possessing  only  three,  posterior  veins,  but  differs 
from  that  genus  in  the  very  different  form  of  the  discal  cell. 
From  the  Australian  genus  Metopania^  it  is  distinguished  by 
possessing  three,  instead  of  four,  posterior  veins. 

Crtptobbris  HBBB8CENS,  sp.nov.     (Fig.l). 

Antennae,  thorax,  scutellum,  and  abdomen  dark  brown;  legs 
entirely  yellow;  wings  tinged  with  brown.     Length,  (J,  7 '5  mm. 

Hab,—l^eyr  South  Wales  (Sydney). 

AfcUe.— Face  brown,  receding.  Eyes  bare,  joined  for  a  long 
distance,  the  front  being  reduced  to  a  very  small  patch  at  the 
vertex,  and  a  small,  frontal  triangle  directly  adjoining  the 
antennae.  Antennae  a  little  longer  than  the  head,  first  joint 
about  twice  the  length  of  second,  the  third  swollen  and  annu- 
lated,  and  nearly  twice  the  length  of  the  first  two  joints  together. 
Thorax,  scutellum,  and  abdomen  dark  brown,  the  whole  covered 
with  short,  white,  depressed  pubescence;  sides  of  abdomen  with 
a  little  longer,  white  pubescence;  genitalia  prominent,  yellow- 
brown.  Legs  with  femora  and  tibiae  clear  yellow;  tarsi  yellow, 
a  little  browned  towards  the  tips.     Wings  tinged  with  brown. 

This  species  is  known  only  from  a  single  specimen,  which  was 
t<aken  by  Dr.  Ferguson  at  Sydney,  on  November  12,  1914;  it 
occurred  settled  on  the  wall  of  a  building. 

2.  Mbtoponia  Macq. 

Non-metallic  flies;  scutellum  without  spines.  Antennae  in- 
serted towards  base  of  head;  first  joint  a  little  elongated,  second 
short,  third  annulated  with  eight  divisions.  Wings  with  four, 
posterior  veins,  all  arising  from  the  discal  cell,  first,  second,  and 
fourth  complete,  third  incomplete;  cubital  vein  forked. 

This  genus  is  unknown  to  me,  the  above  characters  being 
taken  from  Macquart's  description  of  the  genus,  and  from  his 
figure  and  description  of  Xenomorpha  australis^  which  Kertesz, 
in  bis  Catalogue,  ascribes  to  this  genus. 
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Table  qf  the  Australian  Species  of  Mttoponia. 

1.  Thorax  aod  abdomen  blaok;  legs  black nibriceps  lAwx^. 

2. Thorax  and  abdomen  testaceous;  legs  red atM^ro/M  Maoq. 

Mktoponia  rubricbps  Macq. 

Described  by  Macquart  as  having  the  head  red,  thorax  dull 
black;  abdomen  shining  black;  legs  black.     Length,  9,  6  mm. 
Hab,  —  "  Tasmania." 

Mktoponia  austbalis  Macq. 

Syn.,  Xenomorpha  australis  Macq. 

Described  by  Macquart  as  having  the  thorax  and  abdomen 
testaceous,  the  former,  in  the  male,  with  a  curved,  black  stripe 
on  each  side;  antennae  and  legs  red;  posterior  tibiae  bowed  in 
the  male.     Length,  ^^^  7-8  mm. 

i7a6.— "Australia." 

3. Xanthobbris,  gen.nov.     (Fig.2). 

Antennae  thrice  the  length  of  the  head,  first  two  joints  short, 
and  of  almost  equal  length,  third  about  four  times  the  length  of 
the  first  and  second  together,  consisting  of  four  segments  of 
almost  equal  length,  and  a  shorter  style;  scutellum  with  four, 
marginal  spines;  abdomen  long  and  slender,  with  the  posterior 
femora  slightly  swollen;  neuration  of  wings  as  in  Neoexaireta. 


Fig.2. — Head  of  XaiUhoberis  giliacea,  9 . 
Head  short,  and  not  produced.  Eyes(9)  bare  and  separated. 
Antennae  set  close  together,  and  situated  about  the  middle  of 
the  head  in  profile,  about  thrice  the  length  of  the  head,  fii*st  two 
joints  short,  and  of  almost  equal  length,  third  about  four  times 
the  length  of  the  first  and  second  together,  consisting  of  four 
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segments  and  a  style,  the  first  segment  being  the  longest,  and 
distinctly  longer  than  the  first  two  antennal  joints  together,  the 
second,  third,  and  fourth  segments  of  nearly  equal  length,  the 
style  about  one-half  the  length  of  either  of  these  segments. 
Thorax  narrow;  scutellum  with  four,  slender,  marginal  spines. 
Abdomen  long  and  unusually  slender.  Legs  long  and  slender, 
posterior  femora  slightly  swollen.  Wings  with  the  venation  of 
Neoexaireta  spinigera;  cubital  vein  forked  and  much  curved; 
discal  cell  with  four,  issuing  veinlets,  first,  second,  and  fourth 
complete,  third  incomplete;  anal  cell  closed  bluntly  at  some 
distance  above  the  wing-margin. 

This  genus  is  proposed  for  a  New  South  Wales  species,  repre- 
sented by  a  single  specimen  in  the  collection  of  the  Adelaide 
Museum.  The  form  of  the  antennae  distinguishes  it  from  any 
other  genus  of  the  Berina:, 

Xanthobbris  siliacka,  sp.nov.     (Fig.2). 

Front  black;  antennse  brown,  with  the  base  yellow;  thorax, 
scutellum,  and  scutellar  spines  light  yellow-brown;  abdomen 
light  yellow-brown,  with  apex  black;  legs  yellow;  wings  hyaline, 
with  a  dark  brown  stigma.     Length,  9*  ^  nii^< 

Hab. — New  South  Wales  (Dorrigo). 

FerruUe, — Face  and  portion  of  front  adjoining  base  of  antennae 
covered  with  silvery  hairs.  Front  black.  Proboscis  orange. 
Antennae  brown  above,  except  the  short,  first  and  second  joints, 
and  a  portion  of  first  segment  of  third  joint,  which  are  yellow; 
beneatli,  the  antennse  are  yellow  for  nearly  two-thirds  of  their 
length,  the  remainder  light  brown,  with  the  style  black.  Tliorax 
and  scutellum  light  yellow-brown,  with  an  orange  tinge;  scutellar 
spines  yellow.  Abdomen  with  first  five  segments  light  yellow- 
brown,  sixth,  seventh,  and  genitalia  brownish-black.  I^egs  with 
anterior  and  middle  pairs  entirely  yellow;  posterior  femora 
bright  yellow-brown, .  with  base  pale  yellow;  posterior  tibiae 
yellow-brown;  posterior  tarsi  yellow.  Wings  hyaline,  with  a 
dark  brown  stigma. 

This  species  is  known  from  only  a  single  specimen,  labelled 
•*  Dorrigo,  N.  S.  Wales,"  in  the  Adelaide  Museum.     It  may  be 
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recognised  without  difficulty  by  its  slender  shape,  four-spined 
scutellum,  long  antennse,  and  uniform,  light  yellow-brown 
colouration. 

4.  A  c  T  I  N  A  Meig. 

Slender  flies,  with  a  metallic-green  thorax,  six-spined  scutellum, 
and  orange  or  brown  abdomen;  eyes  hairy  ((^)  or  sparsely  hairy 
(9)9  separated  in  both  sexes;  discal  cell  with  four,  issuing 
▼einlets,  first,  second,  and  fourth  complete,  third  incomplete; 
tibie  in  the  male  considerably  inflated. 

This  genus  occurs  in  Europe,  North  America,  and  Australia. 
In  Australia,  two  species  are  known. 

Table  0/  AtuiirtUian  SpecieM  0/  Actina. 
LScutellar  spines  long,  partly  or  altogether  yellow;  abdomen,  in 
female,  bright  orange-brown,  with  black  segmentations.... 

incimtrcU is  Maoq. 

2.Scutellar  spines  short,  entirely   metallic-green;    abdomen,    in 

female,  uniform  blackish -brown c<w*<a/a  White. 

ACTINA   INCI8URALI8   Macq. 

Syu.,  Berts  ificisurcUis  Macq.;  Beria  JUipodpis  Macq. 

Thorax  emerald-green((^),  or  bronze-green (9);  abdomen  brown 
(<J)>  or  bright  orange- brown( 9))  with  black  segmentations;  scu- 
tellar  spines  yellow,  with  the  base  dark  metallic-green;  posterior 
femora  black((J'),  or  orange,  with  the  apical  third  or  half  black 
(9);  wings  with  a  conspicuous,  black  stigma.   Length,  (^7,  96mm. 

Hab. — New  South  Wales,  Victoria,  Tasmania,  Queensland. 

This  is  one  of  the  commonest  and  most  widely  distributed  of 
the  Australian  StratiomyicUe,  It  usually  occurs  settled  on  low 
T^etation,  but  may  sometimes  be  found  on  windows.  It  is 
subject  to  some  variation,  both  as  regards  size,  and  colouring  of 
the  abdomen  and  legs. 

ACTIHA  COSTATA  White. 

Thorax  emerald-green,  and  abdomen  blackish-brown  in  both 
sexes;  scutellar  spines  short,  entirely  dark  metallic-green;  hind 
femora  black,  with  an  orange  band  towards  the  apex  {$),  or 
entirely  yellow(9);    wings  with  the  costal  margin  much  more 
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sinuated  than  in  A,  incisuralis,  and  with  a  smaller  stigma. 
Length,  (J'  6,  9  4*5  mm. 

Hab. — Tasmania. 

This  species  frequents  pools  in  the  beds  of  mountain-streams; 
it  seems  to  occur  very  sparingly. 

5.  Neobxairbta  Ost-Sack. 
{Sxaireta  Schin.) 
Slender  flies,  with  thorax  non-metallic;  eyes  bare,  separated 
in  both  sexes;  scutellum  with  four  spines;  wings  banded. 
This  genus  contains  only  one  Australian  representative. 

Nboexaireta  spiniobra  Walk. 

Syn.,  Berts  SermUei  Macq. 

Thorax  black;  scutellar  spines  brown,  with  the  base  black; 
abdomen  purple;  posterior  femora  black,  with  the  base  white; 
wings  with  basal  half  hyaline,  apical  half  dark  brown,  with  a 
hyaline  spot  on  the  costal  margin  towards  the  tips.  Length, 
10  mm. 

HcJ).  —New  South  Wales,  Victoria,  and  Queensland. 

This  is  a  common  species.  It  may  be  easily  recognised  by  its 
banded  wings. 

Subfamily  ANTISSIN^. 

This  subfamily  is  nearly  allied  to  the  Berina,  but  is  distin- 
guished by  possessing  only  five  or  six,  instead  of  seven,  visible, 
abdominal  segments;  the  abdomen  is  always  short  and  broad, 
and  of  bright  metallic  colouring;  the  wings  have  frequently  the 
basal  half  of  the  costal  margin  inflated;  the  scutellar  spines,  if 
present,  are  four  or  more  in  number. 

Four  Australian  genera  are  at  present  known. 

Table  of  the  Awitralian  Oenera  of  Antissiruf.. 

1.  Abdomen  very  broad;  metallio  blue  in  oolour 2. 

Abdomen  not  very  broad;  not  metallio  blue  in  oolour  3. 

2.  Soutellum  with  spines:  oosta  of  wings  in  male  greatly  inflated. 

LECOQASTEB  White. 

Soutellum  without  spines anacanthrlla  Maoq. 

3.  Scutellum  with  i*udimentary  spines 4. 

4.  Antennae  much  shorter  than  head axtissa  Walk. 

Antennae  about  twide  the  length  of  head antissella  White. 
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6.  Lbcooastbb  White.     (Fig.3). 

When  this  genus  was  proposed,  only  the  male  was  known; 
specimens  of  the  females  of  two  species  are  now,  however,  to 
hand.  The  eyes  of  the  male  are  densely  hairy,  widely  separated 
at  vertex,  hut  almost  joined  at  hase  of  antennae;  of  the  female, 
only  sparsely  pubescent,  and  well  separated  throughout.  An- 
tenna about  the  same  length  as  the  head,  third  joint  annulated, 
and  provided  with  a  blunt,  in- turned  style.  Scutellum  with, 
normally,  six  spines,  but  two  of  these  may  be  difficult  to  dis- 
tinguish. Abdomen  short,  but  extremely  broad.  Wings  with 
the  basal  half  of  the  costal  margin  greatly  inflated  in  the  male, 
to  a  less  extent  in  the  female;  cubital  vein  witli  a  long  fork; 
discal  cell  with  four,  issuing  veinlets,  the  first,  second,  and  fourth 
complete,  the  third  incomplete. 

The  species  belonging  to  this  genus  may  be  easily  recognised 
by  their  extremely  broad,  metallic-blue  abdomen,  and  spined 
scutellum.     Two  species  are  at  present  known. 

Table  of  (he  Species  of  Lecogaster, 

1.  Wings  hyaline;  thorax  blue;  soutellum  flat carulea  White. 

2.  Wings  with  a  black  spot  on  the  middle  of  the  costal  margin; 

thorax  black ;  soutellum  much  upraised cyanea^  sp.  nov. 

LbGOGASTBR  CiERULEA  White. 

Thorax,  scutellum,  and  abdomen  bright  metal  lie- blue;  scu- 
tellum not  upraised;  antennse  and  legs  black;  wings  hyaline, 
liongth,  ^,  8  mm. 

iTo^.— Victoria  and  Tasmania. 

This  species,  though  of  somewhat  wide  distribution,  seems  to 
occur  very  sparingly.  There  are  two  specimens  in  the  collection 
of  the  Melbourne  Museum. 

Lbcogastbr  ctanba,  sp.nov.     (Fig.3). 

Thorax  black;  abdomen  bright  metallic-blue;  scutellum  much 
upraised;  femora  and  tibitt  black,  with  the  knees  and  tarsi  white; 
wings  with  a  black  spot  occupying  the  apex  of  the  first  basal 
cell  and  reaching  to  the  costal  region.     Length,  9,  7  mm. 

Hob. — New  South  Wales  (Milson  Island). 

Female.  —Face  black,  bearing  white  pubescence.  Front  black. 
Eyes  with  sparse  but  fairly  long,  white  pubescence,  rather  more 
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widely  separated  at  vertex  than  at  base  of  the  antennaB.  Antennae 
brown,  with  apex  black,  first  joint 
slightly  longer  than  second,  third 
twice  the  length  of  first  and  second 
together,  annulated,  and  gradually 
tapering,  the  apex  with  a  blunt, 
in- turned  style.  Thorax  black, 
with  two  stripes  of  white  pubes- 
cence in  front,  the  whole  dorsum  Fig. 3. 
bearing  sparse,  white  pubescence,  ^^  °^  L^cogasUr  cya.^. 
scutellum  black,  much  upraised,  with  six,  black,  rather  short, 
marginal  spines,  the  whole  fringed  with  white  pubescence. 
Abdomen  bright  metallic-blue,  with  violet  or  green  reflections, 
second  and  fourth  segments  bearing  a  white,  pubescent,  diagonal 
stripe  on  each  side  Legs  with  femora  and  tibice  black,  the 
knees  white;  tarsi  white,  with  the  extreme  apex  black.  Wings 
hyaline,  with  a  black  spot  occupying  the  apex  of  the  first  ba^al 
cell,  and  reaching  to  the  costal  margin;  discal  cell  with  four, 
issuing  veinlets,  first,  second,  and  fourth  reaching  the  wing- 
margin,  third  only  about  one-third  the  distance  to  the  margin. 

This  species  bears  a  general  resemblance  to  L,  casrulea,  but 
may  be  easily  distinguished  by  the  spotted  wings,  the  upraised 
scutellum,  the  black  instead  of  blue  thorax,  and  the  white  instead 
of  black  tarsi. 

This  interesting  species  is  known  from  two  specimens  (females), 
which  were  taken  by  Dr.  Ferguson  at  Milson  Island,  Hawkes- 
bury  River,  on  October  31st,  1914. 

7.  Anacanthella,  Macq. 

This  genus  was  proposed  by  Macquart  for  a  South  Australian 
species. 

Scutellum  without  spines;  abdomen  short  and  broad,  with  five, 
visible  segments;  eyes  of  the  male  with  short  pubescence. 

Anacanthella  splbndens  Macq. 
Thorax  golden-green;  abdomen  shining,  dark   blue;  antennse 
black;  legs  fulvous,  with  tarsi  black.     Length,  (^,5  mm. 
//a6.— South  Australia  (Adelaide). 
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This  species  is  unknown  to  me;  it  is  not  represented  in  the 
collection  of  the  Adelaide  Museum. 

8.  A  N  T  1 8  s  A  Walk. 
This  genus  was  proposed  by  Walker  for  a  West  Australian 
species.  It  is  characterised  as  having  the  anteniise  much  shorter 
than  the  head,  flagellum  conical,  with  a  short,  thick  style;  thorax 
short,  broad;  scutellum  with  four,  very  small  spines;  abdomen 
round,  much  broader,  but  not  longer,  than  the  thorax. 

Antissa  cuprka  Walk. 

Described  as  having  the  thorax  and  abdomen  bright  copper- 
colour,  thickly  clothed  with  short,  hoary  hairs;  antennas  and 
legs  black;  wings  brown,  darkest  on  costal  margin.  Length, 
6  mm. 

Hi»b. — Western  Australia. 

9.  Antissella  White. 

Antennae  nearly  twice  the  length  of  head;  eyes  joined  and 
hairy  in  the  male,  widely  separated,  and  practically  bare  in 
female;  scutellum  unarmed  or  with  rudimentary  spines;  wings 
with  costal  margin  inflated  in  the  male,  barely  inflated  in  the 
female. 

This  genus  comes  nearest  to  Antissa^  but  is  distinguished  by 
having  the  antennse  nearly  twice  the  length  of,  instead  of  much 
shorter  than,  the  head.  It  was  proposed  by  me  for  Macquart's 
species,  Heris  parvidentaUa^  which  belongs  to  the  Antissinm^  and 
not  to  the  Beriiux. 

Antissblla  parvidentata  Macq. 

Syn.,  Beris  parvidentata  Macq. 

Thorax  greenish-gold,  and  abdomen  deep  violet((J);  or  thorax 
emerald-green,  and  abdomen  ruddy  bronze,  with  red,  blue,  and 
green  reflections(9);  legs  yellow.     Length,  (J9,  7*5  mm. 

Hab. — New  South  Wales,  Victoria,  and  Tasmania. 

This  species  is  widely  distributed,  and  is  more  usually  met 
with  than  any  other  species  of  the  AnliMsifKP,  hut  it  can  hardly 
be  described  as  common;  the  female  is  more  often  found  than 
the  male. 
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Subfamily  CLITELLARINiE. 

The  wings  in  this  subfamily  possess  four,  posterior  veins,  which 
all  arise  from  the  discal  cell,  although  the  fourth  may  issue  only 
from  its  extreme  corner;  the  scutellum,  in  all  known  Australian 
species,  possesses  two  spines. 

Four,  very  distinct  genera  are  known  to  occur  in  Australia, 
three  of  which  are  now  described  for  the  first  time.  Of  the 
latter,  Ophiodesma  is  fairly  typical  of  the  subfamily;  Elissama 
seems  to  show  affinities  with'  the  ^tratiomyitue,  and  Geranopv^s 
with  the  SarginoB.  On  the  other  hand,  the  two  last-named 
genera,  both  by  their  venation  and  the  form  of  the  legs,  seem 
to  be  related  to  one  another. 

ToMe  of  the  Australian  Genera  of  Clitellarina^. 
1. Thorax  with  a  stout  spine  on  eaoh  side;  antennae  with  a  long, 

densely  fringed  style Negritomyia  Bigot. 

Sides  of  thorax  without  spines;  antennas  without  a  fringed  style       2. 

2.  Antennte  with  an  arista.     First  joint  of  posterior  tarsi  longer 

than  posterior  tibi»  Geranopus,  g.n. 

Antennae  Mri  thout  arista 3. 

3.  Antennae  very  long  and  slender,  about  five  times  the  length  of 

head Elissoma,  g.n. 

Antennae  not  slender,  about  twice  the  length  of  head.  Ophiodesma,  g.n. 

10.  Nbgkitomtia  Bigot.     (Fig.4). 

Thorax  with  a  stout  spine  on  each  side;  antennse  terminated 
by  a  very  long,  densely-fringed  style. 

Face  barely  projecting,  but 
descending  well  below  the 
eyes.  Eyes  hairy  in  both 
sexes,    joined    in    the   male, 

widely  separated   in   female.  y. 

Antennse  situated  a  little  be-  v'-^^A^J^^i 

low  the  middle  of  head  in  pro- 
file, about  twice  the  length  of  Fig.4. 
the  head:  first  joint  twice  the     «^  «^  Negritompia  aJbitarai.,  i . 
length  of  second,  which  is  closely  approximated  to  the  third; 
third  consisting  of  a  bare,  cylindrical,  basal  portion,  and  a  very 
long,  densely  fringed  style,  which  is  slightly  longer  than  the 
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basal  portion,  the  total  length,  including  the  style,  being  about 
thrice  the  length  of  the  first  and  second  joints  together.  Thorax 
with  a  stout  spine  on  each  side,  just  before  the  base  of  the  wings; 
scutellum  with  two  spines.  Abdomen  longer  than,  and  about 
equal  in  breadth  to,  the  thorax.  Legs  rather  long.  Wings  with 
the  four,  posterior  veins  complete,  all  arising  from  the  discal  cell. 

This  remarkable  genus  agrees  with  Ephippium  in  having  a 
stout  spine  on  each  side  of  the  thorax,  but  is  distinguished  from 
that  genus  by  the  very  different  antennie.  The  form  of  the  style 
bears  some  resemblance  to  that  of  Uermetia^  but  yeg^-itomyia  is 
distinguished  from  that  genus  by  its  thoracic  spines. 

NbGRITOMTIA   ALBITABSI8  Bigot.      (Fig.4). 
Syn.,  Ephippium.  alhitarsis  Bigot. 

Face,  thorax,  scutellum,  and  abdomen  black,  scutellar  spines 
light  yellow-brown,  with  base  black;  tarsi  yellow;  wings  brownish, 
with  a  dark  cloud  towards  the  tip.     Length,  ^,11  mm. 

Hah, — Queensland  (Mack ay). 

Mcde. — Face  black,  with  silvery- white  hairs  at  sides.  Front, 
owing  to  the  joined  eyes,  reduced  to  a  small,  frontal  triangle  and 
an  ocellar  tubercle,  which  are  black,  the  former  with  silvery- 
white  hairs  above;  vertex  with  long,  black  hairs.  Eyes  covered 
with  dense,  but  short,  white  pubescence.  Antennae  brownish- 
black,  of  the  form  described  under  the  generic  characters. 
Thorax  black,  with  silvery-white  pubescence,  the  spines  at  sides 
black  and  shining;  scutellum  black,  bordered  with  white  pubes- 
cence, and  a  few,  long,  black  hairs,  and  bearing  two,  long,  stout, 
diverging,  marginal  spines,  which  are  yellow-brown  with  the  base 
black,  and  which  bear  long,  white  and  black  hairs.  Abdomen 
black,  with  white  pubescence.  Legs  with  femora  and  tibiae 
black,  the  knees  brown:  tarsi  yellow,  brownish  towards  the  tips. 
Wings  brownish,  the  veins  surrounding  the  anal  cell  strongly 
sufifused  with  dark  brown,  and  with  a  dark  brown  cloud  occupy- 
ing the  greater  part  of  the  wing-tips. 

The  above  description  is  taken  from  a  specimen  kindly  sent 
to  me  by  Mr.  Froggatt. 
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H.Geranopus,  gen.nov.     (Figs.5  and  6). 

Autennw  with  third  joint  consisting  of  four,  closely  united 
segments,  produced  terminally  into  a  long,  thickened  arista;  eyes 
bare  in  both  sexes,  joined  in  the  male,  widely  separated  in  the 
female;  scutellum  with  two  spines;  abdomen  slightly  broader 
than  the  thurax,  with  a  constricted  base;  legs  remarkably  long, 
the  first  joint  of  posterior  tarsi  longer  ihan  the  posterior  tibiae, 
wings  with  the  four,  posterior  veins  arising  from  the  discal  cell, 
and  reaching  to  the  wing-margin,  or  almost  so. 

Head  larger  in  male  than 
in  female,  wider  than  the 
front  part  of  the  thorax,  and 
excavated  behind;  face  round- 
ed. Eyes  bare  in  both  sexes, 
joined  in  the  male,  widely 
separated  in  female.  Antenna* 
rather  longer  than  the  head,  ^^^H-^- 

first  joint  twice  the  length  of     "*^*  ''^  (J^ranor^u^  purptn-udi.,  9 . 

second,  third  twice  the  length  of  first  and  second  together,  com- 
posed of  four,  closely  united  segments,  the  fourth  pointed,  and 
produced  terminally  into  a  slightly  thickened  arista,  which  is 
about  the  same  length  as  the  rest  of  the  antennae.  Thorax  long 
and  almost  parallel-sided,  the  scutellum  with  two  spines.  Ab- 
domen slightly  broader  than  thorax,  the  base  constricted.  Legs 
remarkably  long,  first  joint  of  posterior  tarsi  longer  than  the 
hind  tibiaj.  Wings  with  the  costal  vein  extended  considerably 
beyond  the  tip  of  the  cubital;  cul>ital  vein  forked;  discal  cell 
with  four,  issuing  veinlets,  although  the  fourth  may  sometimes 
issue  only  from  the  extreme  corner;  they  are  complete,  and  reach 
the  wing- margin  or  almost  so;  anal  cell  closed  at  some  distance 
from  the  wing-margin. 

This  genus  bears  some  resemblance  to  the  Saryince^  but  is 
separated  from  that  subfamily  on  account  of  all  the  four,  pos- 
terior veins  arising  from  the  discal  cell,  and  because  the  arista 
is  thickened,  and  not  thread-like.  The  genus  of  the  ClitellarintPy 
to  which  it  seems  to  bear  most  resemblance,  is  the  Mexican  and 
Cuban  genus  Chrysochlora,  but  it  is  distinguished  from  that 
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genus  by  the  scutellum  being  armed,  and  by  the  third,  antennal 
joint  consisting  of  four,  instead  of  six  segments. 

Geraiwjms  may  be  easily  distinguished  from  all  the  other  Aus- 
tralian genera  by  the  extremely  long,  posterior  tarsi,  the  first 
joint  of  which  is  longer  than  the  whole  of  the  posterior  tibiae,  in 
conjunction  with  the  antennal  arista. 

This  genus  is  proposed  for  a  species  which,  up  to  the  present, 
has  been  taken  only  in  Victoria. 

Gbranopus  PURPURATU8,  sp.nov.     (Fig8.5  and  6). 

Front,  thorax,  and  scutellum  black;  scutellar  spines,  and 
margin  of  scutellum,  between  the  spines,  light  brown;  abdomen 
dark  purple;  femora  black;  tibiae  and  first  joint  of  tarsi  white, 
with  apices  black;  remaining  tarsal  joints  black:  wings  light 
brown,  with  base  and  apex  clear.     Length,  ^,  11;  9}  10-11  mm. 

Hab. — Victoria. 


Fig.6. — Wing  of  fifraiiopuA  jmrpitmtuj*. 

M(tle.  -  Face  and  front  black,  the  latter,  owing  to  the  joined 
eyes,  being  reduced  t<>  a  small,  triangular  strip  adjoining  the 
vertex.  Eyes  Ix&re,  and,  unlike  the  female,  without  any  posterior 
rim.  Thorax  black,  shining,  minutely  punctate,  with  fairly 
long,  whitish  pul>escence  at  sides;  scutellum  black,  with  the  two 
spines,  and  margin  between  the  spines,  light  brown.  Abdomen 
dark  purple,  minutely  punctate,  with  white  pubescence  on  sides. 
Legs  with  femora  black:  tibiie  and  first  joint  of  tarsi  white,  with 
apices  black;  remaining  tarsal  joints  black.  Wings  light  brown, 
with  base  and  apex  clear.     Hal  teres  pale  yellow. 

Female  resembles  the  male,  but  the  head  is  much  smaller,  the 
eyjBS  widely  separated,  front  .broad  and  wrinkled  longitudinally. 
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Specimens  of  the  larva  have  been  found  under  a  log  at  Fern 
Tree  Gully,  by  Mr.  F.  P.  Spry,  who  succeeded  in  breeding  a 
specimen.  The  pupa-case  resembles  that  of  Pcu:hyg<i8ter  very 
closely.  The  empty  case  consists  of  ten  segments,  the  head,  and 
apparently  first  segment,  being  missing;  it  is  flat,  black,  and 
bears  yellow  bristles,  second  and  third  segments  each  with  six 
dorsal  bristles,  fourth  to  ninth  each  with  four  dorsal  bristles, 
t/enth  and  eleventh  each  with  two  dorsal  bristles;  in  addition, 
each  segment  bears  a  pair  of  lateral  bristles  on  each  side,  and 
the  last  segment  also  a  pair  of  unusually  long,  converging 
bristles. 

G.  purpuratus  is,  at  present,  known  to  occur  only  in  Victoria, 
where  several  specimens  have  been  obtained.  One  of  these  will 
be  found  in  the  collection  of  the  Melbourne  Museum. 

12.  E  L  1 8  8  o  M  A,  gen.nov. 

Slender,  brightly  coloured,  but  not  metallic  flies.  Antenne 
extremely  long  and  slender,  about  five  times  the  length  of  head; 
scutellum  with  two  spines;  abdomen  twice  as  long  as  broad, 
narrow  at  the  base,  and  broadening  posteriorly,  with-  a  rounded 
apex;  legs  long  and  slender;  wings  large,  cubital  vein  forked, 
fourth,  posterior  vein  arising  from  the  junction  of  the  discal  cell 
and  second,  basal  cell. 

Head  slightly  broader  than  the  front  of  the  thorax.  Antenne 
extremely  long  and  slender,  about  five  times  the  length  of  the 
head,  first  two  joints  short,  first  about  twice  the  length  of  second, 
third  about  four  and  one-half  times  the  length  of  first  and  second 
together;  the  three  joints  are  of  almost  equal  breadth,  but  the 
short,  second  joint  is  slightly  the  broadest;  the  third  joint  in  its 
basal  portion,  for  a  length  slightly  exceeding  the  first  and  second 
joints  together,  is  apparently  without  annulations,  then  come 
four  or  five,  obscure,  closely  approximated  annulations,  after 
which  the  remainder  of  the  third  joint,  amounting  to  about 
two-thirds  of  its  complete  length,  is  without  annulations.  Eyes 
bare,  touching,  in  the  male,  at  a  point  a  short  way  above  the 
antennae.  Vertex  with  an  elevated,  scutellar  tubercle.  Head 
connected  with  the  thorax  by  a  distinct  neck.     Thorax  almost 
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bare,  narrower  in  front  than  at  the  base  of  the  wings,  and  bear- 
ing distinct  shoulder-tubercles.  Scutellum  with  two  spines. 
Abdomen  nearly  bare,  about  twice  as  long  as  broad,  narrow  at 
the  base  and  broadening  posteriorly,  with  a  rounded  apex.  Legs 
long  and  slender,  with  the  tarsi  greatly  lengthened.  Wings 
large,  veins  distinct  and  not  crowded  anteriorly;  cubital  vein 
forked;  four,  posterior  veins  present,  the  fourth  arising  from  the 
junction  of  the  discal  cell  and  the  second  basal  cell. 

This  genus  is  proposed  for  a  very  remarkable,  Victorian  species, 
which  apparently  mimicks  one  of  the  Hymenoptera.  It  may  be 
easily  distinguished  by  the  extremely  long  antenne,  variegated 
colouring,  and  greatly  lengthened  tarsi.  It  seems  to  come  nearest 
to  the  Mexican  genus  Compeprosopa  in  the  subfamily  Stratio- 
myifUB',  it  bears  no  resemblance  to  any  other  Australian  genus, 
although,  in  the  venation  and  formation  of  the  legs,  it  seems  to 
show  certain  affinities  to  Geranopus. 

Elissoma  lauta,  sp.nov. 

Eyes  carmine-red;  back  of  head  and  fnmt  of  thorax  orange; 
dorsum  of  thorax  black,  with  two,  lengthened,  triangular,  white 
spots  adjoining  the  scutellum;  scutellum  white,  with  two,  small, 
white  spines;  abdomen  with  the  first  three  segments  and  the 
outer  margins  of  the  remaining  segments  pale  yellow,  fourth  seg- 
ment black,  with  a  pale  yellow  hind-margin,  fifth  and  sixth 
black;  femora  black;  anterior  and  middle  tibiae  and  tarsi  yellow; 
posterior  tibiae  and  tarsi  black;  wings  brown.    Length,  ^,11  mm. 

£ra6.— Victoria  (Fern  Tree  Gully). 

Mtde. — Face  orange,  receding.  Eyes  carmine-red,  bare,  occu- 
pying the  greater  part  of  the  head,  joined  at  a  short  distance 
above  the  base  of  the  antennae.  Antennae  as  described  under 
the  generic  characters,  first  joint  black,  second  orange,  third 
black.  Front  orange,  ocellar  tubercle  black.  Back  of  head, 
neck,  and  front  of  thorax,  including  the  shoulder-tubercles, 
orange;  dorsum  of  thorax  black,  with  two,  lengthened,  triangular, 
white  spots,  their  bases  resting  against  the  scutellum,  and  their 
length  about  equal  to  that  of  the  scutellum;  scutellum  white, 
with  two,  very  small,  white  spines.      Abdomen  bare,  the  first 
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three  segments,  and  outer  margins  of  the  remaining  segments, 
shining,  pale  yellow;  fourth  segment  hlack,  with  a  pale  yellow 
hind-margin;  fifth  and  sixth  black;  genitalia  black;  first  three, 
abdominal  segments  with  a  few,  yellow  hairs  at  sides.  T^gs  with 
all  femora  black,  anterior  and  middle  tibiae  and  tarsi  pale  yellow, 
posterior  tibia;  and  tarsi  black.  Wings  brown,  the  venation 
closely  resembling  that  of  Geranopus  ptirpuratus  (See  Fig. 6). 
Halteres  purplish- white. 

This  interesting  species  may  be  easily  recognised  by  its  very 
variegated  colouring,  in  conjunction  with  the  extremely  long 
anteiinte.  Two  specimens  are,  at  present,  known.  One  of  these 
is  in  the  collection  of  the  Melbourne  Museum;  the  other  was 
taken  by  Mr.  F.  P.  Spry,  at  Fern  Tree  Gully,  in  December, 
1913.  In  Mr.  Spry's  opinion,  this  species  mimicks  one  of  the 
BraconicUr, 

13.  Ophiodbsma,  gen.nov.     (Fig.7). 

Antennee  almost  twice  the  length  of  head,  first  two  segments 
short,  the  first  being  twice  the  length  of  second,  third  about  six 
times  the  length  of  first  and  second  together,  composed  of  eight, 
closely  united  segments;  scutellum  with  two,  small  spines;  ab- 
domen rounded,  distinctly  longer  than  broad;  wings  with  four, 
posterior  veins,  which  all  issue  from  the  discal  cell;  cubital  vein 
forked. 


Fig.7. — Ketul  of  Ophiodesma  JIainpaf pin,  9. 

Head  rounded  in  front.  Eyes  in  female  (the  only  sex  known) 
bare  and  separated,  but  not  very  widely.  Antennee  situated 
about  the  middle  of  the  head  in  profile,  almost  twice  the  length 
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of  head,  first  joint  twice  the  length  of  second,  which  is  excep- 
tionally short,  third  ilagelliform,  about  six  times  the  length  of 
first  and  second  together,  composed  of  eight,  closely  united  seg- 
ments, the  last  narrowed,  and  rather  styliform  in  appearance. 
Thorax  narrower  anteriorly  than  posteriorly,  with  small  shoulder- 
tubercles;  scutellum  with  two,  small  spines.  Abdomen  distinctly 
longer  than  broad,  rounded  posteriorly.  Wings  with  four,  pos- 
terior veins,  which  all  arise  from  the  discal  cell;  cubital  vein 
forked,  and  running  directly  from  the  discal  cell  to  the  costal 
margin,  the  anterior  cross-vein  being  apparently  wanting. 

This  genus  is  proposed  for  the  species  described  by  Macquart 
under  the  name  of  OdonUrmyia  JUxvipalpis.  It  somewhat  resem- 
bles OdonUnnyia  in  general  appearance,  but,  as  shown  by  the 
venation,  it  belongs  to  the  ClitellariiUBf  and  not  to  the  Stratio- 
myiiKB.  It  is  further  distinguished  from  Odontomyia  by  the 
antennc,  which  have  the  third  joint  composed  of  eight,  instead 
of  five  or  six,  segments.  It  does  not  seem  to  resemble  any  of 
the  described  genera  of  the  ClitellariTuz, 

Ophiodrsma  flavipalpis  Macq.     (Fig.7); 

Syn.,  OdonUnnyia  Jlavipalftis  Macq. 

Face,  front,  and  antennae  black,  front  with  a  protuberance 
midway  between  vertex  and  antennse.  Thorax  and  scutellum 
deep  black,  with  very  short,  scattered,  depressed,  yellowish 
pubescence;  scutellar  spines  small,  brown.  Abdomen  blue-black, 
minutely  punctate.  Legs  with  femora  and  tibiae  black,  tarsi 
white,  with  tips  darkened.  Wings  hyaline,  with  anterior  veins 
and  stigma  dark  brown.     Length,  9?  ^~^  ^^' 

Hab, — New  South  Wales  and  Victoria. 

This  species  is  easily  recognised  by  its  general,  black  coloura- 
tion, with  white  tarsi.  It  seems  to  occur  fairly  commonly  both 
in  New  South  Wales  and  Victoria. 

Subfamily  STRATIOMYINiE. 

In  this  subfamily,  four,  posterior  veins  are  present,  the  first, 
second,  and  third  arising  from  the  discal  cell,  the  fourth  dis- 
tinctly separated  from  it,  and  arising  from  the  second,  basal  cell. 

7 
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The  antennae  are  either  with  or  without  a  style,  but  never  with 
an  arista. 

The  SircUiomyincB  are  represented  in  Australia  by  the  im- 
portant genus  Odontomyia^  which  is  of  world-wide  distribution. 

14.  Odontomtia  Meig. 

(Exochostoma  Macq.;  Opseogymnus  O.-Costa;  Psellidott^  Rond.; 
EtUalia  Kert.) 

Eyes  either  bare  or  hairy,  practically  touching  in  male,  widely 
separated  in  female.  Antenne  with  the  two,  basal  joints  almost 
equally  long,  or,  at  the  utmost,  with  the  first  joint  twice  the 
length  of  second;  third  joint  with  from  four  to  six,  closely  united 
segments,  of  which  the  last  two  may  form  a  terminal  style. 
Scutellum  with  two  spines.  Abdomen  almost  quadrate  in  male, 
ovate  in  female.  Wings  with  the  anterior  veins  much  crowded; 
cubital  vein  either  forked  or  simple;  four,  posterior  veins  present, 
the  first  to  third  arising  from  the  discal  cell,  the  fourth  from  the 
second  basal  cell,  but  two  of  those  from  the  discal  cell  are  fre- 
quently abortive,  and,  as  a  rule,  none  reach  the  wing-margin. 

Sixteen  species  have,  so  far,  been  described  from  Australia, 
but  several  of  these  cannot  be  considered  as  really  distinct.  0. 
flavipalpia  Macq.,  I  have  placed  in  a  new  genus,  Ophiodetma^  in 
the  subfamily  CliUllarirue,  Of  the  remaining  species,  0.  slylata 
Macq.,  and  0.  ialemus  Walk.,  are  identical  with  0,  amyris  Walk., 
and  0,  hunteri  King.  0,  rufifades  Macq.,  and  0,  carinata  Macq., 
are  also  apparently  merely  varieties  of  the  same  species.  0.  annu- 
lipes  Macq.,  cannot  be  satisfactorily  distingiiished  from  0.  sub- 
dentata  Macq.,  and,  until  further  evidence  is  obtainable,  can  be 
considered  only  as  a  variety  of  that  species.  0.  regis-georgii 
Macq.,  was  described  from  a  specimen  without  a  head,  and, 
therefore,  does  not  admit  of  identification;  it  should  be  deleted. 
The  same  applies  to  0.  picea  Walk.,  the  type,  in  the  British 
Museum,  being  in  too  bad  condition  for  identification.  0,  stricta 
Erichs.,  cannot  probably  be  identified  from  the  description,  and 
the  locality  of  the  tj^e  is  unknown.  The  only  other  species  that 
calls  for  mention  is  Slratiomys  hadius  Walk.;  this  is  probably  an 
Odontomyia^  but  I  have  been  unable  to  trace  it. 
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Table  of  tht  Aurtraiian  Species  of  Odontcmyia, 

1.  Abdomen  entirely  black 2. 

Abdomen  bUok,  with  green  or  yellow  side-margins 3. 

Abdomen  black,  with  three  pairs  of  green  or  yellow  side-spots.       5. 

2.  Legs  entirely  black  sculelicUa  Maoq. 

S.  Femora  black ;  tibiie  yellow,  with  a  black  ring margine/la  Macq. 

Femora  and  tibiae  yellow 4. 

4.  Face  fulvous;   scutellum  with  a  yellow  margin;   cubital  vein 

forked amyris  Walk. 

Face  black  ( ($ )  or  yellow,  with  a  black  keel  (  9  ),  scutellum  with 

a  yellow  margin iwbdentata  Macq. 

Face  and  scutellum  entirely  black,  cubital  vein  not  forked 

opertanea,  sp.nov. 

5.  Abdomen  with  three  pairs  of  small,  widely  separated  side-spots; 

antennae  with  a  long,  thin  style carini/acies  Maoq. 

Abdomen  with  three  pairs  of  side-spots,  first  and  second  pairs 
lai^,  and  usually  confluent;  antennie  with  a  very  short, 
thick  style lateremactUcUa  Macq. 

In  using  the  above  table,  it  should  be  borne  in  mind  that  the 
face  is  only  that  part  of  the  head  bdow  the  antenne;  the  part 
above  the  antenne  is  the  front. 

The  species  0.  tubdenUUa  Macq.,  and  0.  marginella  Macq., 
are  unknown  to  me,  and,  for  the  particulars  given,  I  depend  on 
Macquart's  descriptions. 

Odontomtia  scutbllata  Macq. 

Thorax  and  abdomen  black;  scutellum  brown,  scutellar  spines 
long,  brown,  with  tips  black;  legs,  including  the  tarsi,  entirely 
black.     Length,  ^,  12  mm.;  9,  10  mm. 

Hah.  — Tasmania. 

This  is  a  scarce  species.  The  male  is  remarkable  for  the  fact 
that,  in  life,  the  eyes  are  a  brilliant  blue,  which  gives  the  insect 
a  most  splendid  appearance. 

Odontomtia  amyris  Walk. 

Syn.,  OdofUomyia  iodemus  Walk.;  0.  slyltUa  Macq.;  0.  rufi- 
faeiet  Macq.;  0,  cariruUa  Macq  ;  0,  hunteri  King. 

Face  entirely  fulvous  in  both  sexes.  Front(9)  fulvous  below, 
black  above  (in  ^,  owing  to  the  joined  eyes,  the  front  is  reduced 
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to  a  very  small,  black  patch  at  the  vertex).  Thorax,  in  life, 
brilliant  green,  in  dried  specimens,  black;  scutellum  black,  with 
outer  margin  yellow,  and  with  two,  yellow  spines  Abdomen 
black  with  green  or  yellow  side- margins,  which  vary  greatly  in 
size  and  shape.  Legs  entirely  yellow,  or,  at  the  most,  with  the 
hind  tarsi  a  little  darkened.  Wings  with  the  cubital  vein 
forked.     Length,  ^9,  9-1 1  mm. 

Hob,  -Queensland,  New  South  Wales,  Victoria,  Tasmania, 
South  Australia,  and  Western  Australia. 

This  is,  by  far,  the  commonest,  Australian  species  of  Odonto- 
mi/ia,  and  is  very  widely  distributed.  Much  variation  is  shown 
in  the  extent  of  the  green  or  yellow,  abdominal  side-margins, 
which  may  be  narrow  and  almost  straight,  or  broad  and  con- 
siderably bowed  in  the  middle.  The  type  of  0.  amyris^  in  the 
British  Museum,  is  a  small  variety,  with  narrow  side-margins; 
that  of  0.  ialemu8  has  the  side-margins  broad  and  bowed  in  the 
middle,  but  both  belong  to  the  same  species.  0.  hunteri  was 
apparently  described  from  a  rather  rare  variety,  in  which  the 
green  side-margins  are  reduced  to  large,  basal  spots.  There  is 
also  considerable  variation  in  the  colouring  of  the  front  in  the 
female;  this  has,  normally,  the  upper  two-thirds  black,  the  lower 
third  fulvous,  but  the  fulvous  portion  may  be  reduced  to  a  couple 
of  spots  directly  above  the  antennie;  whilst,  on  the  other  hand, 
a  variety  from  South  Australia,  which  may  represent  a  distinct 
species,  has  only  the  upper  half  black,  and  the  lower  half  pale 
yellow.  In  any  case,  however,  0.  amyris  may  be  distinguished 
by  the  entirely  fulvous  or  yellow  face,  and  the  entirely  yellow 
legs. 

Odontomtia  subdentata  Macq. 

Face  black(^)  or  yellow  with  a  black  keel (9);  thorax  black; 

scutellum  black,  with  a  yellow  margin,  and  two  very  small  spines; 

abdomen  black,  with  yellow  side-margins;  legs  entirely  yellow. 

Length,  ^9,  6  mm. 

This  species  was  described  by  Macquart  from  ^'Australia." 
0.  annufipes   Macq.,   according  to    Macquart's  description, 

differs  from   0.  Buhdentata  only  in  the  colouring  of  the  tibi», 
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which  have  a  black  ring,iDstead  of  being  entirely  yellow.  The 
distinction  is  an  unsatisfactory  one,  and  it  cannot  be  considered 
as  distinct  until  more  evidence  is  forthcoming. 

Odontomtia  marqinella  Macq. 

Face,  front,  and  antennie  black;  abdomen  black,  with  narrow, 
green  side-margins;  femora  black;  tibite  yellow,  with  a  black 
ring.     Length,  5  mm. 

//a6.— "  Tasmania." 

This  species,  which  is  unknown  to  me,  should  be  distinguished, 
without  difficulty,  by  its  black  femora. 

Odontomyia  opertanea,  sp.nov. 

Face  in  female  entirely  black;  antennae,  front,  thorax,  and 
scutellum  entirely  black;  scutellum  with  two,  very  short,  brown 
spines;  abdomen  black,  with  narrow,  yellow  side-margins;  legs 
entirely  yellow;  wings  with  the  cubital  vein  not  forked.  Length, 
9)  9  mm. 

Hah. — Victoria  (Healesville). 

Ftmale. — Face  projecting  forwards,  entirely  black.  Front 
shining  black,  with  a  median  furrow.  Antennae  about  the  length 
of  the  head,  black,  first  two  joints  of  almost  equal  length,  third 
nearly  twice  the  length  of  first  and  second  together,  and  ter- 
minated by  a  very  short,  blunt  style.  Thorax  entirely  black, 
beneath  as  well  as  above;  scutellum  entirely  black,  with  two, 
very  small,  brown  spines.  Abdomen  black,  with  narrow,  yellow 
side-margins;  lower  surface  bright  yellow.  Legs  entirely  bright 
yellow.  Wings  with  the  cubital  vein  short,  and  not  forked; 
anterior  veins  suffused  with  brown. 

This  is  the  only  known,  Australian  species  of  OdoiiUmiyia  which 
has  the  cubital  vein  unforked;  it  is  also  distinguished  from  all 
the  other,  yellow-legged  species  by  the  wholly  black  scutellum, 
and  by  the  black  face  of  the  female. 

0.  opertanea  is  known  from  only  a  single  species,  which  was 
taken  at  Healesville,  Victoria,  by  Mr.  J.  French,  Junr.,  on  Ao 
vember  7  th,  1909. 
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Odontomyia  carinifacibs  Macq. 

Abdomen  black,  with  three  pairs  of  small,  yellow,  separated 
side-spots;  antenne  with  a  long,  thin  style;  face,  in  female, 
black,  with  a  narrow,  fulvous  margin.  (The  male  appears  to  be 
unknown).     Length,  9*  ^  ™in. 

Hob, — Victoria  and  Tasmania. 

This  species  seems  to  be  generally  scarce. 

Odontomyia  lateremaculata  Macq. 

Abdomen  black,  with  three  pairs  of  green  or  yellow  side-spots, 
the  first  and  second  pairs  large,  and  usually  confluent;  antenne 
with  a  short,  blunt  style;  face,  in  male,  black,  in  female  fulvous. 
Length,  ^,12  mm.;  9,  9  mm. 

Hah, —  Victoria  and  Tasmania. 

This  species  is  more  often  met  with  than  0,  carinifacies^  but 
can  hardly  be  described  as  common. 

Subfamily  SARGINiE. 

In  this  subfamily,  four,  posterior  veins  are  present,  the  fourth 
being  separated  from  the  discal  cell,  and  arising  from  the  second, 
basal  cell,  as  in  the  StratiomyincB,  It  is  distinguished  from  the 
StrcUiomyincB  by  the  long,  thread-like,  antennal  arista. 

Only  two  genera  are,  at  present,  known  to  occur  in  Australia; 
one  of  these,  Sargtis,  a  genus  of  almost  world-wide  distribution, 
is  now  recorded  for  the  first  time  from  the  Australian  region. 

Table  of  the  Australian  Genera  of  SarginoR. 

1 .  Soutellum  without  spines;  bright,  metallic  speoies Sargus  Fabr. 

2.  Soutelliun  with  spines ;  blaok  species Acanthasarous  White. 

15.  S  AR0U8  Fabr. 

(Chrysonotua  Lw.;  Chrysochroma  Willist.;  Chi^ysonolomyxa 
Hunter;  Oeosargua  Bezzi.) 

Antenne  with  a  long  arista;  eyes  bare,  separated  in  both 
sexes;  scutellum  without  spines;  abdomen  long  and  slender; 
wings  large,  fourth,  posterior  vein  distinctly  separated  from  the 
discal  cell,  and  arising  from  the  second,  basal  cell;  colouring  of 
thorax  and  abdomen  metallic. 


BY  ARTHUR  WHITE.  96 

This  genus  is  very  widely  distributed  throughout  the  Pale- 
arctic  Region,  Ceylon,  the  East  Indies,  North,  Central,  and 
South  America,  and  the  West  Indies,  but  it  has  not  previously 
been  recorded  from  Australia.  Those  species  in  which  the  ocelli 
are  equidistant,  have  been  placed  in  a  separate  genus  (Chryso- 
ttohis^  Chrygochrcma^  or  Chrysonotomt/ia),  but  it  is  doubtful  if 
the  distinction  is  more  than  a  specific  one.  The  name  Geosargus 
has  been  proposed  in  lieu  of  Sargv^y  on  account  of  a  fancied 
preoccupation. 

Sargus  mbridionalis,  sp.noT. 

Thorax  metallic  green;  abdomen  metallic  golden-brown;  legs 
yellow ;  wings  with  costal  half  brown,  remainder  hyaline. 
Length,  ^,  8  mm. 

Hah. — New  South  Wales  (Milson  Island). 

Male. — Eyes  bare,  almost  joined  on  the  middle  of  the  front; 
anterior  ocellus  widely  separated  from  the  two,  posterior  ocelli, 
which  are  close  together.  Face  shining  brown.  Front  coppery- 
green,  very  narrow,  posteriorly  constricted  in  the  middle  by  the 
approximated  eyes.  Thorax  bright  metallic-green,  with  brownish 
pubescence.  Abdomen  metallic-brown,  with  a  golden  tint,  and 
bearing  a  little,  similarly  coloured  pubescence.  Legs  entirely 
yellow.  Wings  with  the  costal  half  tinged  with  brown,  re- 
mainder hyaline;  stigma  brown;  the  four,  posterior  veins  are 
practically  complete,  though  a  little  indistinct  as  they  reach  the 
wing-margin. 

This  striking  species  is,  at  present,  known  only  from  a  single 
specimen,  which  was  taken  by  Dr.  Ferguson,  at  Milson  Island. 
on  January  30th,  1915. 

16.  Acanthasargus  White. 

Black  or  purple-black  flies,  with  a  twospined  scute! lum. 

When  this  genus  was  proposed,  only  the  female  was  known; 
since  then,  however,  several  specimens  of  the  male  have  been 
taken  by  Mr.  Hardy  and  myself.  The  eyes  are  bare  in  both 
sexes,  joined  in  the  male,  widely  separated  in  the  female. 
Antennae  with  the  first  two  joints  of  almost  equal  length,  third 
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about  the  same  length  as  first  and  second  together,  thickened, 
annulated,  and  provided  with  a  long,  thread-like  arista.  Scu- 
tellum  with  two  spines.  Abdomen  about  the  length  of  head 
and  thorax  together,  constricted  at  base,  and  widening  gradually 
towards  apex.  Legs  short  and  slender.  Wings  with  the  discal 
cell  small,  four,  posterior  veins  all  incomplete  and  indistinct, 
fourth  arising  from  the  second,  basal  cell. 

Of  this  genus,  only  one  species  has  been  described,  but  a 
second  species,  distinguished  by  the  yellow,  scutellar  spines,  is 
represented  by  a  single  specimen,  in  the  collection  of  the  Mel- 
bourne Museum. 

ACANTHASARGUS    PALUSTRIS  White. 

Thorax  and  scu tellum  dull  black,  the  latter  with  two,  long, 
black,  marginal  spines;  abdomen  purple-black;  legs  yellow,  the 
posterior  tibiae  frequently  with  a  dark  ring;  tarsi  yellow  or 
brownish;  wings  tinged  with  brown,  and  with  a  brown  stigma, 
which  is  distinct  in  the  male,  indistinct  in  the  female.  Length, 
(^9,  6  mm. 

Uab,  — Tasmania. 

This  species  frequents  rock-pools  in  the  beds  of  mountain- 
streams.  It  occurred  not  uncommonly  in  the  early  summer  of 
1914,  but  is  usually  scarce.  Specimens  will  be  found  in  the 
collection  of  the  Melbourne  Museum. 

Subfamily  PACHYGASTRIN^. 

In  this  subfamily,  the  wings  possess  only  three,  posterior 
veins,  which  all  arise  from  the  discal  cell;  the  antennae  bear  a 
long,  thread-like  arista.  The  Australian  species  are  small,  black 
flies,  with  a  short,  ovate  abdomen. 

TaMt  of  the.  An^trvUiaii  Genera  of  Pcu;hi/yttntriiuf. 

l.Scutellum  rouiiikMl Pachycjaster  Meig. 

2.  Scu  tellum  pruduotxl  l>ack  wards  in  a  spine-like  prolongation 

LONCHEO ASTER  White, 

17.  Pachygaster  Meig. 

Eyes  bare,  touching  in  the  male,  widely  separated  in  the 
female;  antennie  short,  third  joint  orbicular,  with  four,  slight 
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annulations,  and  a  long,  subterminal  arista:  scutellum  rounded 
behind,  without  any  sign  of  spines;  abdomen  very  short,  broader 
than  long,  and  ovate. 

This  genus  is  widely  distributed  through  North  America, 
Europe,  Asia,  and  New  Guinea.  No  species  has,  so  far,  been 
described  from  Australia,  but  there  is  a  specimen  belonging  to 
this  genus  in  the  collection  of  the  Melbourne  Museum. 

18.  LONCHE  CASTER  White. 

This  genus  resembles  Pachygaster^  but  is  distinguished  by  the 
form  of  the  scut«llum,  which  rises  from  the  thorax  at  an  angle 
of  about  45*,  and  is  produced  backwards  centrally,  in  a  thin, 
spine-like  prolongation,  this  spine  being  about  the  same  length 
as  the  rest  of  the  scutellum. 

Only  one  species  is  known. 

LONCHKGASTER   ARMATA    White. 

Thorax  and  scutellum  dull  black;  abdomen  blue-black;  legs 
pale  yellow;  wings  hyaline,  with  anterior  veins  light  brown, 
posterior  veins  very  faint.     Length,  $^,  3  mm. 

HcU).  — Tasmania. 

Of  this  species,  four  specimens  are  known,  all  of  which  occurred 
on  the  windows  of  my  house  at  Mangalore,  Tasmania,  during  the 
summer  of  1911-12.  One  of  these  specimens  is  now  in  the  col- 
lection of  the  Melbourne  Museum. 

Spkcibb  of  doubtful  position. 

The  three  following  species,  Berts  quinquecellay  Beris  nitidi- 
thorttx,  and  Berts  /usciventris,  all  described  by  Macquart  from 
Tasmania,  are  unknown  to  me;  they  may  belong  either  to  the 
Berincn  or  to  the  Anttssitio'. 

Addendum. 

Mr.  F.  P.  Spry  has  been  good  enough  to  send  me  two  speci- 
mens of  the  undescribed  species  of  Acanihasargus  referred  to 
previously  (cutUa,  p. 96),  so  that  I  am  now  able  to  describe  it. 
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ACANTHASARGUS  GRACILIS,  Sp  nOV. 

Face  yellow  above»  black  below;  front  and  thorax  black;  scu- 
tellum  black,  with  the  two  spines  and  margin  between  the  spines 
yellow;  abdomen  purple-black,  legs  yellow;  wings  with  a  brownish 
cloud  across  the  discal  cell.     Length,  9>  ^'^  ™™* 

Hah, — Victoria  (Gippsland). 

Female, —'Q.eiBA  less  produced  than  in  A,  palustris^  with  ^ 
yellow  rim  behind  the  eyes.  Face  with  the  upper  part  imme- 
diately adjoining  the  antennie  yellow,  the  remainder  black. 
Antennae  black.  Front  black.  Thorax  deep  black,  minutely 
punctate;  scutellum  black,  with  the  two  spines,  and  margin  be- 
tween the  spines,  yellow.  Abdomen  purple-black,  broader  than 
in  A .  palustris,  with  a  little,  white  pubescence  at  sides.  Legs 
yellow,  the  tarsi  a  little  brownish  towards  the  tips.  Wings  with 
the  four,  posterior  veins  somewhat  indistinct,  but  nearly  reaching 
the  wing-margin;  stigma  brown,  and  a  slight  brownish  cloud 
covering  the  region  of  the  discal  cell. 

This  species  bears  a  close  resemblance  to  A.  potlualris,  but  may 
be  distinguished  without  difficulty  by  the  yellow,  instead  of 
black,  scutellar  spines.     It  seems  to  be  generally  scarce. 

Systematic  List  of  the  StrcUiamyidae  of  Australia, 

STRATIOMYIDiE. 

BeRI  NiE. 

Crtptobbris,  gen.nov. 

hebescefiit,  sp.nov.     ...         ...     New  South  Wales. 

Mbtoponia  Macq. 

rubriceps  Macq.      ...         ...     Tasmania. 

australis  Macq.       ...         ...     ** Australia.'' 

Xanthobbris,  gen.nov. 

silia>cea,  sp.nov.       ...         ...     New  South  Wales. 

AcTiNA  Meig. 

incisuralis  Macq.,  (JUipalpis  New  South  Wales,  Victoria, 

Macq.)  Tasmania,  Queensland. 

costata  White          ...         ...  Tasmania. 
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Nkokxairbta  Ost.-Sack. 

9pinigera     Walk.,    (sirvillei     New  South  Wales,  Victoria, 

Queensland. 


Macq.) 

Lbcogaster  White. 
cceruUa  White 
eyanea^  8p.no v. 

AlTACAHTHKLLA  Macq. 

gplendens  Macq. 
Ahtissa  Walk. 

cuprea  Walk. 
AXTIBSBLLA  White. 

parvidentata  Macq. 


Antissinje. 


Tasmania. 

New  South  Wales. 

South  Australia. 

Western  Australia. 

New  South  Wales,  Victoria, 
Tasmania. 


CLITBLLARINiE. 

Nboritomtia  Bigot. 

alhiiartiM  Bigot. 
Gbranopus,  gen.no v. 

purpnratus,  sp.nov. 
Elissoma,  gen.nov. 

lauta,  sp.nov. 
Ophiodbsma,  gen.nov. 

Jlavipalpis  Macq.     ... 

Stratiomtinjb. 

Odontomtia  Meig.,  (Bxochostoma 
Macq.;  Opseogymnus  O.-Costa; 
PgeUidotus      Rond.;      EukUia 
Kert.). 
scutellcUa  Macq.      ...         ...     Tasmania. 

amyris      Walk.,       (ialemus     Queensl'd,  New  South  Wales, 
Walk.,  slylcUd  Macq.,  rufi-         Victoria,  South  Australia, 


Queensland. 

Victoria. 

Victoria. 

New  South  Wales,  Victoria. 


faciei     Macq.,      carinata 
Macq.,  hufUeri  King. ) 

subdentata  Macq.    ... 

apertanea^  sp.nov.    ... 

margineUa  Macq.    ... 


Tasmania,    Western    Aus 

tralia. 
"Australia." 
Victoria. 
Tasmania. 
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Odontomyia,  contd. 

carini/aeies  Macq.  ...  ...     Victoria,  Tasmania. 

lateremaculata  Macq.         ...      Victoria,  Tasmania. 

8  a  RG  I  N  A. 
Sargus  Fabr.,  (Chrysanolus  Lw.; 
Chrysochroma  Wiilist.;  Chryso- 
tiotomyia  Hunter ;    Geoaargtis 
fiezzi. ) 

vieridionalis,  sp  nov.  . . .     New  South  Wales. 

ACANTHASARGUB  White. 

ptdtistris  White       ...  ...     Tasmania. 

gracilisy  sp.n.  ...  ...     Victoria. 

Pac  htgastrinjb. 
Pachtgastbr  Meig. 

sp.     ...         ...         ...         ...     Victoria. 

I>0NCHEGA8TBR  White. 

armcUa  White         ...         ...     Tasmania. 

Species  dubije  aut  incertjb  sedis. 
Odontomyia  Meig. 

annulipett  Macq.     ...  ...  Tasmania. 

Bbris  Latr. 

quinquecella  Macq....  ...  Tasmania. 

nitidithorax  Macq....  ...  Tasmania. 

fiMciventria  Macq.  ...  ...  Tasmania. 

Species  expurgate. 

Odontomyia  Meig. 

r^gis-georgii  Macq....  ...  "Australia." 

picea  Walk....          ...  ...  "Australia." 

stricla  Erichs.         ...  ...  "Australia." 

Stratyomys  Geoffr. 

b€tdxu8  Walk .           ...  ...  "  Australia." 
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ORDINARY  MONTHLY  MEETING. 

April  26th,  1916. 

Mr.  C.  Hedley,  F.L.S.,  Vice-President,  in  the  Chair. 

Mr.  Alfred  L.  Bennett,  The  Oaks,  near  Camden ;  Miss 
Margaret  Deer,  B.A.,  B.Sc.,  Cremome,  Sydney;  Mr.  William 
Welch,  F.R.G.S.,  Mosman,  Sydney;  and  Mr.  Cyril  T.  White, 
Brishane,  were  elected  Ordinary  Members  of  the  Society. 

The  Chairman  announced  that  the  Council  had  elected  Messrs 
A.  H.  S.  Lucas,  M.  A.,  B.Sc.,  C.  Hedley,  F.L.S.,  W.  W.  Froggatt, 
F.LwS.,  and  W.  S.  Dun  to  be  Vice-Presidents;  and  Mr.  J.  H 
Campbell,  [Royal  Mint,  Macquarie  Street]  to  be  Hon.  Trea 
SURER,  for  the  current  Session. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (29th  March,  1916),  amounting  to  3  Vols.,  96 
Parts  or  Noe.,  19  Bulletins,  4  Reports,  and  9  Pamphlets,  re- 
ceived from  37  Societies,  etc.,  were  laid  upon  the  table. 

notes  and  exhibits. 

Mr.  Fred  Turner  exhibited  specimens  of,  and  offered  observa- 
tions on,  the  following  plants: — {!)  Sideroxylon  amhemiciim 
Benth.  et  Hook.,  Syn.  Achrcu  amhemiea  F.v.M.  The  specimens 
were  gathered  in  Northern  Queensland  by  Mr.  A  H.  Cooper, 
who  forwarded  them  to  the  Honorable  Dr.  J.  M.  Creed,  M.L.C., 
with  a  request  that  he  should  hand  them  to  Mr.  Turner  for  accu- 
rate botanical  determination.  Mr.  Cooper  says  that  the  foliage 
of  this  tree  has  proved  valuable  feed  for  cattle  and  horses  during 
the  recent  disastrous  drought  in  the  northern  State.  In  fairly 
open  country,  this  species  of  Sideroxylon  grows  into  a  very  beauti- 
ful and  umbrageous  tree,  and  for  its  highly  ornamental  appearance 
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alone  is  well  wori^  extensively  planting  for  shade  about  home- 
steads in  tb&.^armer  parts  of  Australia  —  (2)  Loranthus  longi- 
Jlorus  Desi'.*  *J*Tliis  parasitic  plant  was  growing  on  a  lemon-tree 
at  Lindfhil^''  and  was  forwarded  by  Mr.  Warwick  Lloyd  to  the 
exhib'it9r  for  identification  and  report.      Mr.  Turner  had  not 
hitbc^rtO  known  this  species  of  Loranthus  to  grow  on  any  exotic 
.•tfafe-'br  plant.     In  Mr.  Fred  Turner's  paper  "  On  Exotic  Trees 
..    'asnd   Shrubs  affected   by  Australian  Loranths   and   Viscums " 
.-.^  '.•  (the  Society's  Proceedings,  1895),  only  three  species  of  the  in- 
.  *'•*'     digenous  Loranihacea  were  recorded  aa  growing  on  exotic  vegeta- 
tion, viz.,   L.  cekutroides  Sieb.,  L  pendiUus  Sieb.,  and   VUcum 
ariictdatum  Burm.,  the  first  two  being  much  more  common  than 
the  last. — (3)  Polygonum  orxentale  Linn.,  var.  pUosum  Meissn., 
Syn.  P.  pUosum  Roxb.     The  specimen  was  forwarded  by  Mr.  K. 
M.  Niall,  Buckunguy  Station,  Nyngan  district,  to  the  exhibitor 
for  its  botanical  name.     Mr.  Turner  has  never  hitherto  known 
this  species  to  occur  west  of  the  Blue  Mountains,  N.S.W.     Mr. 
Niall  says  that  "  it  grows  four  or  five  feet  high,  and  that  certain 
horses  eat  it  greedily,  whilst  others  will  not  look  at  it.''     This 
species  is  recorded  in  Turner's  '*  Botanical  Survey  of  North-East 
New  South  Wales." 

Mr.  T.  Whitelegge  exhibited  a  series  of  mounted  slides  illus- 
trating the  sexual  generation  of  Pailotum  triquetrum.  The  spores 
were  grown  on  the  living  rhizomes  of  DavcUlia  pyxidfUa^  in  a 
small  Wardian  case.  The  spores  of  Psilotum,  although  isosporous, 
are  strictly  dioecious.  The  male  gametophyte  consists  of  about 
eight  cells.  These  are  unequal  in  size,  with  clear,  thin  walls, 
enclosing  very  many  extremely  minute  antherozooids.  The  cells 
are  distinct,  being  only  slightly  adherent  to  each  other,  easily 
detached,  and  often  float  free  when  placed  in  water.  The  larger 
cells  are  equal  to  the  diameter  of  the  spore,  the  smaller  to  that 
of  the  nucleus.  Spores  destined  to  produce  the  female  gameto- 
phyte contain  an  indefinite  number  of  small  cells.  A  single 
dome-shaped  body  emerges  from  the  centre  of  the  spore,  and  is 
about  equal  to  its  diameter.  The  structure  consists  of  many 
irregular  c^lls,  apparently  held  together  by  gum;  some  project  on 
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the  sides  either  near  the  summit  or  base;  the  latter,  at  its  junc- 
tion with  the  spore,  exhibits  a  well  defined  ring  of  brown  cells, 
encircling  an  opening  leading  from  the  interior  of  the  spore  into 
the  hollow  part  of  the  dome.  The  projecting  cells  may  represent 
the  tips  of  the  archegonia.  Sections  will  be  required  to  settle 
the  question.  Failing  to  secure  ripe  spores  of  Tmesipteris,  old 
synangia  were  dissected.  Traces  of  both  male  and  female  gameto- 
phytes  were  found,  proving  that  the  spores  often  germinate  in 
the  capsules.  After  this  discovery,  further  examinations  of  the 
old  synangia  of  Ptilatutn  were  made.  Many  contained  self- 
germinated  spores,  and  afforded  a  better  supply  of  material  for 
study  than  by  cultivation. 

Mr.  Bassett  Hull  exhibited  a  mounted  specimen  of  the  Flutter- 
ing Petrel  (Cinathisma  cyaneoleuca)  recently  discovered  by  him 
near  Ulladulla,  N.S.W.,  and  described  as  new  ("Emu,"  Vol.  xv., 
p.205,  1916). 

Mr.  North,  by  the  permission  of  the  Gui*ator  of  the  Australian 
Museum,  exhibited  a  skin  of  the  White  Nutmeg,  or  Torres 
Strait  Pigeon,  {Myrisiieivora  spUorrhoa)  from  Port  Denison, 
Queensland,  its  hitherto  known  southern  limit.  Also  a  wing 
of  a  bird,  forwarded  to  the  Curator  of  the  Australian  Museum, 
for  identification,  by  Mr.  Ralph  C.  Blacket,  of  the  Forestry 
Department,  South  Qrafton,  Clarence  River,  with  a  letter 
under  date  26th  March,  1916,  from  which  the  following  extract 
is  made: — "I  did  not  myself  see  the  whole  bird,  but  the  wing 
sent  belonged  to  one  of  four  birds  seen  at  Urunga  (at  the 
mouth  of  the  Bellingen  River)  all  in  one  small  tree.  Two  were 
shot,  and  one  was  eaten  as  a  pigeon,  but  no  one  seems  to  have 
noticed  this  bird  in  the  district  before."  Mr.  North  stated  that, 
so  &r  as  he  was  aware,  it  was  the  first  record  of  Afyristicivora 
spUorrhoa  G.  B.  Qray,  being  obtained  in  New  South  Wales. 

Dr.  J.  B.  Cleland  exhibited  a  young  plant  of  Hakea  leiuxypiera, 
grown  in  Sydney,  from  seeds  obtained  at  Overland  Comer,  Mur- 
ray River,  S.A.  The  leaves  of  the  adult  shrub  are  terete, 
pungent-pointed,  and  slightly  hirsute.      The  cotyledons  of  the 
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seedling  resemble  those  of  other  Hakeas,  being  broad  and  rather 
wedge-shaped,  about  |  in.  long  by  ^^  in.  broad.  The  first  leaves 
to  appear  are  hroad  liiiear-laiieeolafe,  about  l^in.  long.  A 
number  of  these  appeared,  repi^esenting  a'  growth  of  about  2 
inches,  when  they  became  nan-ower,  and  were  then  succeeded 
by  terete  leaves,  like  those  of  the  adult  but  more  slender.  Occa- 
sionally later,  some  of  these  became  furcate,  a  condition  that  was 
not  noted  on  the  adult  shrub,  though  it  might  have  been  present 
occasionally.  Htill  later,  a  second  batch  of  lanceolate  to  linear- 
lanceolate  leaves  were  developed,  succeeded  again  by  tei*ete  ones. 
After  struggling  for  about  20  months  against  the  adverse  con* 
ditions  of  a  Sydney  soil,  the  seedling  suddenly  wilted  and  died. 
Other  seeds  were  planted  on  November  9th,  1916,  and  one  came 
up  on  November  24th.  This  has  likewise  developed  at  first 
narrow-lanceolate  leaves,  to  be  succeeded  later  by  terete  ones. 
So  far,  a  second  crop  of  flattened  leaves  has  not  developed,  but, 
as  their  occurrence  is  pn)bably  partly  dependent  upon  conditions 
of  moisture,  it  may  perhaps  be  expected  later.  In  the  Sydney 
district,  there  are  four  common  terete-leaved  Hakeas,  none  of 
which,  in  the  seedling-stage,  show  any  flattening  of  the  initial 
leaves  following  the  bixmd  cotyledons.  It  was,  therefore,  a 
matter  of  considerable  surprise  to  find  that  the  seedling-leaves  of 
a  terete-leaved  Hakea  from  the  dry  interior  diflfered  from  those 
of  similar-leaved  Hakeas  of  the  East  Coast  in  being  flattened. 
This  occurrence  would  suggest  a  closer  relationship  of  If,  leucop- 
tera  to  the  broad-leaved  Hakeas  than  to  the  terete-leaved  Sydney 
species. 

Dr.  J.  B.  Cleland  and  Mr.  E.  Cheel  exhibited  specimens  of 
the  larger  fungi  collected  by  the  former,  at  the  beginning  of 
April,  between  Byron  Bay  and  Tweed  Heads,  in  northern  New 
South  Wales.  Late,  heavy,  monsoonal  rain  fell  during  the  early 
part  of  the  trip,  causing  a  number  of  species  of  Lepiotes  to 
flourish.  Lepiota  dolicl  aula,  which  has  appeared  in  the  Sydney 
district  for  the  last  two  years,  was  abundant  throughout  the  area 
visited,  viz.,  Byron  Bay  to  Murwillumbah,  and  thence  to  Tweed 
Heads,  and  for  some  distance  north  into  Queensland.     The  caps 
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of  some  of  the  plants  must  have  been  as  large  as  tea-plates,  and 
stood  out  like  white  saucers,  or,  in  plaices,  like  isolated  masses  of 
snow  on  the  hillsides.  L,  tubclypeolaHa  was  met  with  for  the 
first  time.  The  figure  given  in  GrevUlea  (xix.,  PL  180,  fig.  A)  is 
a  good  representation,  by  which  it  can  be  easily  recognised.  The 
plants  grew  abundantly  in  fields  in  groups,  from  Byron  Bay  to 
Tweed  Heads.  The  stems  are  rather  short,  the  cap  slightly 
striate,  the  whole  plant  soft  to  the  touch  and,  a  feature  not 
mentioned  in  the  original  description,  the  fiesh  turns  reddish 
when  cut.  The  delicate,  filmy  Z.  licmophora  was  found  in  binish 
at  Murwillumbah;  also  L.fdina^  or  a  species  close  to  it,  on  the 
roots  of  a  fern  in  a  shade-house.  The  Lepiote  figured  as  pro- 
bably a  dark  form  of  L.  critfUUa  (Agric.  Oaz.  of  N.  8.  Wales,  Feb. 
1916,  PI.  iii.,  f.4)  was  also  met  with,  growing  amongst  grass;  its 
spores  were  7  to  ft  x  4*2 /i  in  size.  The  finding  of  this  form  at 
two  such  sundered  districts  as  Sydney  and  Murwillumbah  shows 
its  constancy,  and  suggests  that  it  is  not  a  form  of  L.  crwttUa^ 
but  a  distinct  species.  Two  other  Lepiotes,  at  present  unidenti- 
fied, were  also  met  with,  viz.,  a  delicate  white  one  fiecked  with 
brown  scales,  and  a  golden  one  with  an  elongated  cap.  The 
typical,  white-capped  mushroom,  Paallioia  campestrisy  was  seen  at 
Byrun  Bay  and  Murwillumbah;  at  the  latter  place  also  P.  sp. 
(gills  remaining  pallid,  and  not  turning  rich  pink).  The  follow- 
ing were  also  noted: — CoprinuM  micaceus  (Byron  Bay,  Mur- 
willumbah), CWi4^  hirudinoiua  (Byron  Bay),  Pameolus  ovatus 
(Byron  Bay),  SchizophyUum  commune.  (Murwillumbah),  and 
Cantharelluit  Joliolum  (Murwillumbah). — They  also  exhibited 
specimens  of  a  Ptcdliota  common  in  the  Sydney  district,  with  a 
remarkably  strong  smell  resembling  that  of  iodoform,  and  which 
they  have  provisionally  called  P,  iodoformis. 

Mr.  E.  Cheel  reported  that,  since  recording  the  various  forms 
of  Hardenbergia  (Proc.  Linn.  Soc.  N.S.W.,  Vol.  xl.,  1915,  p.722), 
specimens  of  H,  monophylla  Benth.,  var.  cdboy  a  trailing  variety 
with  pure  white  fiowers,  had  been  found  in  the  Jamieson  Valley 
by  Mr.  A.  K  Bennett,  this  being  a  third  locality,  widely  separated 
from  the  two  previously  known.     He  also  exhibited  a  curious 
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abnormal  form  of  Folysticcum  piaoccurpium  var.  crasnpes  from 
Qladesville,  having  five  distinct  peridia  consolidated  on  a  foot- 
stalk, somewhat  resembling  a  deformed  hand. 

Dr.  H.  G.  Chapman  communicated  a  note  on  the  condition  of 
a  living  specimen  of  a  frog  {Hyla  aurea\  received  at  the  Physio- 
logical Laboratory  of  the  University  of  Sydney,  which  appeared 
to  be  distended  with  fluid.  The  limbs  were  globular,  with  con- 
strictions at  the  joints.  The  abdomen  was  swollen,  and  the 
flanks  bulged  outwards.  A  marked  swelling  was  present  beneath 
the  lower  jaw.  The  frog  weighed  131  grms.  On  puncturing 
the  skin  and  abdomen,  the  fluid  escaped,  and  was  collected. 
After  draining  for  some  minutes,  the  frog  weighed  51  grms. 
Twenty-four  hours  afterwards,  it  weighed  41  grms.  The  fluid 
clotted  in  a  few  minutes  after  its  removal  f rqm  the  frog.  Its 
freezing-point  was  O^iSS^C.  The  fluid  was  lying  in  the  sub- 
cutaneous lymph-spaces,  and  in  the  peritoneal  cavity. 
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OOCYSTIS  AND   EREMOSPHjERA, 

By  G.  I.  Playpair,  Scikncb  Research  Scholar  of  the  Uni- 

vBRsmr  OP  Sydney. 

(Plates  vii.-ix.,  and  28  Text-fi^.) 

During  the  past  eight  years,  1907-1915,  a  considerable  number 
of  gatherings  of  freshwater  algse,  from  Sydney  and  suburbs,  and 
from  the  neighbourhood  of  Lismore,  on  the  Richmond,  have 
accumulated  in  my  hands.  In  gomg  through  these  samples  on 
various  occasions,  I  noted  the  presence  of  forms  of  Oocystis  and 
Eremosphara  in  such  numbers  and  variety,  that  it  seemed  to  me 
worth  while  to  give  a  particular  account  of  the  two  genera,  as 
found  in  this  country.  To  this  end,  I  have  made  a  thorough 
examination  of  my  gatherings,  to  the  number  of  256,  in  52  of 
which  forms  of  Oocystis  and  Eremospheera  occur  more  or  less 
plentifully.  It  is  somewhat  unfortunate  that  I  had  to  work  from 
preserved  material,  as,  for  this  reason,  the  disposition  of  the  cell- 
contents  could  not,  in  many  cases,  be  recorded  with  certainty. 
This,  however,  may  be  discounted  by  the  fact,  that  the  ehloro- 
plasts  are  of  the  same  character  in  almost  all  forms  of  Oocystis 
and  Eremosphtera,  and,  for  the  rest,  I  had  the  advantage  of  a 
Ur  number  of  notes  and  figures  made  from  the  same  material 
when  it  was  just  freshly  gathered. 

Samples. — The  localities  from  which  each  form  is  reported  are 
mentioned  in  the  notes  on  the  various  species;  the  following  list 
gives  all  the  samples  referred  to  in  this  paper,  classified  accord- 
ing to  the  habitat  from  which  they  were  derived.  The  numbers 
refer  to  gatherings  preserved  in  formalin,  in  the  National  Her- 
barium, Sydney. 

Nos.49,  56,  59,  67,  79,  104,  105,  107, 118, 119,  124,  135, 138, 
139,   140,   148,   149,   159,   163,  164,   171,   174,  185,  240,  from 
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swampy  graHs-Iands,  periodically  dry,  where  rainwater  collects; 
23,  45,  57,  60,  70,  74,  84,  88,  91,  92,  96,  106,  1 14,  128,  146,  from 
pond-edges  and  weeds  in  pools;  112  from  weeds  in  creek-pools; 
4,  13,  58,  93,  from  Sphagnum-bog.  Plankton:  63,  65,  100,  filter- 
screens,  Sydney  Water-supply;  136,  from  several  gallons  of  lake- 
water  passed  through  filter-papers;  272,  273,  274,  281,  from 
weed-beds  in  river. 

When  we  consider,  in  the  light  of  this  classification,  the  habitats 
f mm  which  the  various  species  and  forms  have  been  obtained,  a 
very  interesting  and  instructive  fact  becomes  apparent.  Certain 
spcHjies  and  their  fonns  are  found  here  almost  exclusively  in  pools 
(or  river),  while  others  are  just  as  strongly  devoted  to  swamps. 
Thus,  all  the  species  in  my  notes,  from  0,  Nagelii  to  0.  aubhex- 
cufMiay  viz. : — 0.  Ndydiiy  0,  Nwxv  Semlue,  0.  siibmarinoj  0,  crctstttij 
0,  lacusfruij  0,  parxsiy  0,  iiod%tlo9ay  0.  miitarioy  0,  rottda,  0,  s^ib- 
Rpfuet'ica,  0,  apicidcUn^  and  0*  mikhp^rago^ia,  with  almost  all  their 
forms,  are  pond-,  river-,  and  plankton-types;  whilst  0,  A^ordstedt- 
ianoy  0,  Chodati,  0,  ausfrciliensisf  0,  pandnriformis^  and  0.  itvalia^ 
along  with  all  forms  of  BremosphcFra,*  are  swamp-dwellers.  The 
constant  association  of  this  group  of  OocystiM-iorma  with  Krema- 
uphit^ra  is  noteworthy,  as  there  are  good  reasons  for  believing 
them  to  be  closely  connected  biologically. 

Of  ErenMtiphasra  iriridis  in  the  British  Isles,  G.  S.  West,  Brit. 
Frw.  Algse,  p.  2  2  9,  remarks  that  it  is  found  **more  especially  in 
Sphagnum-bogs."  This,  however,  is  not  the  case  here.  Out  of 
seven  gatherings  from  the  only  piece  of  Sphagnum-bog  that  I 
know,  the  type  alone  is  present  in  three,  and  var.  avalia  by  itself 
in  two  othei's,  in  all  cases  very  sparsely  distributed  iiideed. 

Scope. — The  object  of  this  paper  is  threefold: — (1)  to  give  an 
account  of  all  forms  of  Oocystis  and  Eremosphcera  met  with  in 
New  South  Wales;  (2)  to  direct  attention  to  the  polymorphism 
of  Eremosphcera^  and  to  its  connection  with  Oocystis;  (3)  to  supply 
the  original  descriptions  and  figures,  as  far  as  possible,  of  all 
published  species  and  forms  of  the  two  genera. 

*  Out  of  46  records  of  Eremottj^furra,  only  5  are  out  of  pools,  and,  even 
in  these  cases,  its  cells  are  very  little  in  evidence. 
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1.  Syfiopeis  of  Australian  typ^^s. 

The  various  species  and  variations  found  locally  are  fully  dis- 
cussed in  the  hody  of  the  paper;  hence  it  is  not  necessary  for  pne 
to  do  more  here  than  add  a  brief  sumnuuy.  Representatives  of 
1 7  species  have  been  observed,  but,  in  two  cases,  0.  croMa  Wittr., 
and  0,  twdtdoBa  W.  West,  the  types  themselves  have  not  been 
noted.  The  total  number  of  local  forms,  therefore,  amounts  to 
15  specific  types,  14  variations,  and  3  forms — 32  in  all.  Of 
tiiese,  19  (including  nam.  nov.)  are  here  described  as  new,  vis., 
6  species,  1 1  variations,  and  2  forms. 

Speciet, — ^These  new  species  are  established  principally  on  the 
basb  of  the  shape  of  the  vegetative  cell,  or  autospore,  and,  in 
this,  they  are  in  line  with  all  those  published  hitherta  I  do 
not,  however,  consider  any  of  the  species  of  OocyH%»  to  be  biologi- 
cally distinct,  but  merely  polymorphic  fcHrms  of  one  organism. 
It  may  be  argued  that  the  various  types  alwaj^  retain  their 
specific  characteristics.  They  do,  and  they  do  not.  It  is  true  that 
any  specified  form  gathered  from  many  different  localities  in  a 
country,  or  even  from  many  different  parts  of  the  world,  always 
exhibits  the  same  shape,  peculiarities,  and  range  of  dimensions. 
But,  on  the  other  hand,  the  same  form,  when  closely  observed  in 
any  given  locality,  will  be  found  to  be  by  no  means  as  fixed  and 
unalterable  as  it  neemed.  It  may  be  noted  mixed  with  variations 
of  the  same  type,  and  even  with  forms  of  a'  different  type,  yet 
obviously  connected  with  it.  A  good  illustration  of  this  is  found 
in  0,  apicukUa  West.  This  species  in  its  size,  shape,  and  apiculus 
(found  in  no  other  type)  possesses  a  group  of  characteristics  which 
make  it  very  distinct.  It  has  also  what,  as  far  as  my  observa- 
tion goes,  is  not  found  in  any  other  species,  viz.,  a  broad,  mucous 
lining  to  the  membrane,  such  as  may  l)e  observed  on  a  larger 
scale  in  forms  of  Eremosphcsra.  Specimens  of  the  type  are  plenti- 
ful in  sample  No.  88,  but  mixed  with  them  are  others  more  slender 
and  more  elliptic,  and  also  another  type  without  an  apiculus, 
and  approximating  in  shape  to  0,  lac^Mtris,  Nevertheless,  thiH 
var.  nmplicior  has  the  same  mucous  lining  characteriMtic  of  the 
type,  and  its  dimensions  connect  it  with  the  smaller  fonns  of  the 
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latter.  Similarly,  if  Chodat's  figures  of  0.  lacmtria  be  consulted 
(Etudes  de  biologie  lacustre,  in  Bull,  de  Therbier  Boissier,  T.  v., 
PI.  10),  apiculate  (not  mei*ely  acuminate)  forms  may  be  noted, 
approximating  to  0.  apiculata  {qf.  Text-figs.  5,  13).  A  form, 
then,  may  be  characteristic  of  one  ^'species,"  and  yet  biologically 
connected  with  another. 

(9.  hejcagofia  mihi,  has  also  this  mucous  lining,  and  is  biologi- 
cally a  variant  of  0.  apiculata^  the  connecting  link  being  0. 
apiculata  var.  obesa;  it  is  often  very  difficult  to  say  exactly  to 
which  of  them  a  specimen  belongs.  0,  hexagofiOj  however,  is  of 
so  distinct,  a  shape,  and  so  widespread,  that  it  has  seemed  best 
to  make  it  a  new  type. 

0,  croMo,  0,  lacustr%8^  and  0.  parva  seem  to  me  to  form  but 
one  species;  they  are  only  very  slightly  different,  and  are  all 
plankton-forms.  0.  ausiraliensia  mihi  shows  the  same  shape, 
i-epeating  itself,  but  in  a  swamp-form. 

Again,  0,  ovalitt^  though  its  chloroplasts  are  of  a  type  found  in 
no  other  species,  yet  reproduces,  on  a  large  scale,  the  same  set  of 
foims  as  are  found  in  0.  Nagdii  {elliptica  West). 

And  further,  the  figures  in  Bull,  de  Therbier  Boissier  (on  0. 
Iacu9tri»)y  and  in  Wille's  study  of  0.  aubmarinoy  show  that,  in 
both  these  species,  the  smaller,  reduced  forms  are  0.  Novm  Semlio! 
pure  and  simple. 

The  nearest  approach  to  a  fixed  type  is,  perhaps,  0,  solitaria 
Wittr.,  of  which  only  a  f.  major  and  var.  maxima  have  been 
noted,  these  being  merely  a  reproduction  of  the  type,  with  greater 
dimensions.  Yet  even  so,  0,  apictUata  has  a  form  (var.  major 
mihi)  which  counterfeits  0.  aolitaria  very  closely.*  Indeed,  one 
might  say  that  toe  keep  our  types  distinct  by  arranging  inter- 
medicUe  forms  as  variati<yns. 

Just  as  reduction-forms  are  produced  in  the  Desmidiacem 
by  rapidly  repeated  subdivision,  so  also,  in  the  AutosporOfcetB^ 
they  are  brought  about  by  the  rapidly  repeated  formation  of 


*  ().  itofitaria  var.  nofabile  West,  also  approximates  very  closely  in  out- 
line to  O.  apicidata. 
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autoepores.  There  is  uo  need  for  the  cell  to  he  mature  or  even 
free,  and  the  customary  inflation  very  often  does  not  take  place. 
Moiher-celU, — It  is  to  he  deplored  that  comparatively  little 
attention  is  given  in  descriptions  to  the  exact  shape  of  the  vege- 
tative cell  and  of  the  apex,  and  so  much  to  the  details  of  the 
mtother-cell  and  the  number  of  autospores.  With  regard  to  the 
latter,  it  appears  to  me  quite  certain  that  any  species  may  have 
eiUier  1,  2,  4,  8,  or  16  autospores  according  to  circumstances. 
As  for  the  mother-cell,  I  think 
that  its  shape  should  not  be 
considered  at  all  in  the  descrip- 
tion or  identification  of  an 
OocffUiB,  It  is  generally  pro- 
duced by  greater  or  less  infla- 
tion of  the  vegetative  cell,  and 
the  direction  in  which  this 
takes  place  is  not  necessarily 
always  the  same.  No  doubt 
the    resultant    shape    depends 


Text-fig.  1. 

E.  viridis  De  Bary;  mother-cell, 

( X  150);  after  Eiohler. 


largely  on  the  equality  or  inequality  of  the  membrane,  c/! 
Etichler,  Materyaly  do  flory  wodorostow  okolic  Miedzyrzeca, 
1894,  T.  iL,  i.b^(fig,  nostrA)  where  a  mother-cell  of  Bremosphasra 
IS  shown  with  8  small  but  typical  autospores.  The  original  cell 
had  an  incrassate  membrane,  and  the  inflation  has  obviously 
blown  out  one  side  of  the  cell.  It  should  be  noted  in  passing 
also  that,  whatever  it  was,  the  original  cell  was  not  a  typical 
Eremasphesra;  towards  the  right-hand  side,  the  relics  of  a  slight 
papilla  or  apiculus  can  be  distinctly  seen. 

Again,  the  apex  of  the  vegetative  cell  is  often  incrassate 
within,  or  there  is  an  incrassate  band  round  the  extreme  tip; 
and  when  inflation  takes  place,  this  incrassation  may  be  tough 
enough  to  permit  the  apex  to  remain  as  a  small  papilla.  This 
would  explain  why  the  apical  tubercle  is  so  much  more  common 
in  the  mother-cells  than  in  the  vegetative  cells  or  autospores. 

Further,  the  mother-cell  of  any  given  species  is  not  the  same 
shape  as  the  vegetative  cell,  nor  has  each  species  a  mother-cell  of 
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chaiuctenstic  form  or  size.  Indeed,  aB  a  general  rule,  there  may 
be  said  to  be  only  three  types — the  globoee  or  subgloboae,  the 
oval  or  oblong,  and  the  tuberculate.  It  is  the  free  vegeitAiive 
cell,  rather  than  the  mother-cell  or  autospore,  that  is  distinctive 
of  the  type. 

Chf'OroplcMta. — In  the  following  notes,  many  variations  will  be 
found,  which  are  established  on  differences  in  the  chloroplasts. 
These  should  not  be  looked  upon  as  distinct  varieties,  but  as 
forms  brought  about  by  development.  There  seems  to  be  no 
doubt  that  the  small,  discoid  chloroplasts  are  produced  from  the 
simple,  parietal  lamina  by  a  process  of  division  into  2,  4,  8,  16, 
etc.  While  it  is  true  that  the  two  forms  of  chloroplast,  the 
discoid  and  the  laminar,  are  rarely  found  in  the  same  species, 
this  is  because  they  are  the  products  of  different  environments, 
the  former  being  characteristic  of  swamp-forms,  and  the  latter  of 
plankton-  or  pond-life.  It  is  probable  that  both  are  found  in 
0,  Ndgdii,  which  seems  to  occupy  an  intermediate  position. 

2.  Poiymorphiam  of  Eremosphasra, 

This  was  first  demonstrated  by  Chodat,  in  Bot.  Zeitung,  liii., 
l895(Ueber  die  Entwickelung  der  Eremoepha^a  mridin  De  By.), 
where  a  number  of  polymoiphic  forms  and  reduction-forms, 
Gloiocystuf-f  Paltnella-j  and  Centrosphfm'ariMnditiona  are  repro- 
duced.* The  most  distinctive  of  the  polymorphic  forms,  /.c, 
T.  v.,  f.lO,  will  be  found  described  and  figured  in  my  notes  on  the 
species. 

Physiological, — The  PalmeUa-  and  CentrosphfurarBt&teH^  I  have 
not  yet  met  with,  nor  even  the  Gloeocyatis-forms  till  just  lately. 
These  last  were  present,  however,  in  a  gathering  from  Woy  Woy 
kindly  sent  to  me  by  Mr.  A.  H.  S.  Lucas.  Some  of  them  will 
be  found  in  Text-fig.  2.  They  measure  from  80-1 00 ft  long,  the 
breadth  being  somewhat  less.    The  envelopes,  of  which  there  may 

*  This  important  contribution  is  a  study  in  itself;  there  are  too  many 
points  brought  forwanl  for  me  to  do  more  than  touoh  upon  one  here  and 
there;  out  of  a  large  number  of  interesting  figures  also,  I  can  only  repro- 
duce one  or  two  in  support  or  illustration  of  my  own  observations. 
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be  fn»n  5  to  10  or  so,  are  obviously  membntnoua,  some  thinner, 
seme  stoater,  the  spaces  between  them  being  probably  filled  with 
the  muciUginouB  substance  generally  found  in  the  mother-cells  of 
Sremorpkant  and  Oocf/Ui*.  This  6Ujcocyttvt<xmA\twn  seems  to 
be  brought  about  by  the  repeated  fonnation  of  a  Bingle  autospore, 
with  the  resulting  accumulation  of  mothercell-membranes.  The 
innennoet  cell  is  (diam.  40-60/i)  the  usual  sixe  for  the  smallest 
forms  of  Entmotphtrra,  while  the  whole,  if  spherical,  would  be 
about  the  dimensions  of  a  normal  cell. 


Teit-Bg.-2.— (7f<rocy«fM-f(inn8  uf  B.  nndi»,i  k  3.35). 

MorphoUigical. — But  besidex  this  physiolugical  polymorphism, 
Sremofp/urra  can  boast  also  a  po/jfrnarpAum  of  outward  contigu. 
ration.  Four  other  forma  beside  the  type  are  wjde-spread  here, 
one  of  which,  var.  ovalia,  is  almost  as  common  in  our  wat«rs  as 
the  type  itoelf.  It  would  be  impossible  to  overlook  these  varieties 
even  in  quite  a  cursoiy  examination  of  my  gatherings.  Nor  can 
there  be  any  mistake  about  their  connection  with  Sremonphmra; 
as  autoBpores,  var.  ovalu  and  var.  ocumiiM/o,  at  any  rat«,  have 
the  same  kind  of  mother-cell  as  the  type  (the  other  two  I  have 
nut  obeerved  as  autospores),  the  range  of  dimensions  is  markedly 
identioal,  and  though  they  may  not  be  found  always  in  the  same 
gathering,  a  majority  of  these  forms  has  been  noted  from  all  the 
principal  habitats  for  SremotphtEra.  Thus,  including  the  type  in 
every  case,  at  Auburn  A  and  B*  all  5  are  found;  at  Potts  Hill* 
4;  at  Cauley  Vale*  and  Rookwood  3  each.  Also  4  out  of  6  are 
found  in  company  at  Lismore*,  in  an  entirely  different  part  of 
the  country. 

*  All  in  the  same  gathering  too. 


Hi 
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Cutinrctimi  with,  Oocyuliu. — In  Smnotp/uera,  as  in  Oocyttit,  the 
ct^ll  (^ner&Uy  k>e(x>meH  greatly  diBtended  in  the  production  of 
iiuU>HpO[t»;  sumetimed,  however,  thiH  inflation  does  not,  or  can- 
not, take  pla(:o.  Under  the«e  circumetancee  (and  perhaps  under 
ordinary  conditiona  also)  especially  in  small  cells,  Eristaoaphart^ 
will  givt;  rise  to  Oocyifw-autosporee.  Chodat,  ^e.,  has  already 
figured  such  cases,*  (see  fig.196,  under  0.  rotvi-a),  and,  in  Text- 
fig.  3,  T  reproduce  two  that  have  come  under  my  own  notice.     In 


Text-tif;.3. — Err-monphirm  miilher-uelld  with  Oocyrli»  autoaporee; 
(u)(tocy-rf>x  iM-fni/ifiMMmihiixOadlitAlO.  C'Aodo^i  mJbi  <  x  JSOOI. 

Text-fig.36,  the  autospores  are  0.  C/wdati  mihi;  in  Text-fig.So,  0. 
aiutralietutit  mihi.  The  spherical  mother-cells  were  easily  recog- 
nisable as  EremoKphaira  by  the  thick  mucous  lining  of  the  cell- 
wall,  and,  in  the  case  of  fig.So,  vegetative  cells  of  Eremo»phtvra 
viridi*  of  the  same  diameter (46^)  were  present  in  quantity;  the 
autospores  are  types  of  Oocgiiti*  commonly  found  here  as  free 
vegetative  cells.  Further,  0.  ovfi/i«  sometimes  produces  Erenio- 
^;>&^iFm-autospore«,  c/1  PI.  vii.,  f.20,  siw  of  specimen,  long.  67,  lat. 
40/1. 

All  my  observaticHis,  then,  tend  to  show  that  EmitotpKttm 
t'iridin  is  an  Oocyatin,  and  should  be  included  in  that  genus;  the 
constitution  of  the  cell  is  the  same,  the  chloix>pIasts  are  the  same, 
its  polymorphic  forms  exhibit  just  as  niarke^l  polarity  as  any 
specieu  of  Ootyetw;  and,  upon  occasions,  it  gives  rise  to  OdpysHw- 

*  In  T.  v.,  f.I).  Ihe  auUmputiM  siv  ().  Cktulati  iiiilii,  Imt  witli  radiating 
cililomplaaUi  in  fi)pi.l9,  21,  Hie  liiwer  motlier-cell  is  O.  roliila  mihi;  the 
autocpures  of  Uie  upper  are  iiuspioiuusly  like  O.  2fSgd>i  idlipliea). 
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Text-fig.  4. 
!.  nridin,  with  digitate 
ohloroplaat«,(  x  370). 


ftutoeporett,  In  niy  opinion,  it  is,  biologically,  the  mature  foim 
of  ibs  geniiB  OoeyUis,  the  varietits  of  which  are  really  forms  of 
one  true  apecim,  in  a  greater  or  leas  degree  of  reduction. 

Membrane. — In  the  typical,  spherical  forma,  the  membrane  is 
generally  stout  (  x  l-2/i)  but  simple,  and  sometimes  it  is  the  same 
also  in  the  other  forms.  Generally,  however,  the  latter  have 
this  membnuie  lined  with  a  thick,  mucous 
structure  (  x  4/i  or  so),  which  is  usually 
longitudinally  corrugated  into  rather  broad 
gores.  More  rarely,  the  mucous  lining  is  / 
al«o  mar)(ed  by  two  or  three  horizontal  \ 
corrugations  just  below  the  polar  cap. 
(HK  specimen  that  I  noted,  the  mucus 
thinner,  and  sulcate  in  such  fine  wavy  lines 
u  to  present  the  appearance  of  watered 
silk.  Var.  nodosa  often  has  the  mucous 
lining  covered  with  shallow  depressions,  so 
that  the  membrane  appeal's  to  be  very  coarsely  scnibiculate. 

Chlorop/aalii. — The  cbloroplasts  ^re  usually  minute,  parietal 
diacs  (  X  4-6/»),  but  not,  as  far  as  my  recollection  goes,  in  lines, 
■  adhering  to  one  another  {r/.  G.  8. 
West,  Brit.  Frw.  Algffi,  p.229).  Nor  have 
across  any  cells  with  I'adiating, 
I  laminar  chloroplaets  as  figured  byChodat, 
I  fiot  Zeit.,  liii.,  T.  v.,  f.6,  7.  Sometimes, 
however,  the  chloroplasts  are  minutely 
fusiform  or  digitate  (Text-fig.4)  as  in 
OoeyttU  walU,  and,  when  this  is  the  case, 
they  have  a  tendency  to  lie  along  the 
strands  of  protoplasm  by  which  the  nucleus 
suspended.  Occasionally,  the  ends  of 
these  protoplasmic  strands  form  a  kind 
1  the  surface  of  the  cell-wall  (Text-fig.5),  and, 
to  this  network,  the  chloroplasts  adhere. 

After  revivification  of  a  previously  dried  habitat,  cells  of  AVc- 
mtmphtera  are  often  fQuod  in   which   the  chlorophyll  baa  been 


Ttxt-fig.  5.—K.  viridu, 
with  chloroplasts  edg- 
ing a  paeudooellular 
i>tnicture,{x39CI|. 

of  cellular  network  u 
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wholly  ur  pcu-tiHlly  converted  into  a  mass  of  yellowuh-red  globules 
dot«ely  HUtToundin^  the  nucleus.  On  the  cell  resuming  it«  normal 
exintviice,  these  are  gradually  traiiitfonned  again  into  chloroplaBtB. 
1  have  observed  the  ocuurrence  of  this  i-eddiBh  substance  In 
Ooet/slU  waiiti  altto,  and  in  a  swaiup-fonn  of  0.  laotttlrit  (see 
tiotett  under  these  species).  The  last  remnants  of  it  may  be  noted 
as  a  faint,  red  tinge  surrounding  the  central  body. 

Hyptionpirren. — In  bample  No.149, 
aiuong  quantities  of  KremoujAaTo- 
cells  of  various  shapes,  I  noted  the 
y  formation  which  ia  reproduced  in  Text 
]fig.6.  Therew«sanoutercell(x  110^) 
/  whose  cell-wall  differed  not  at  all  from 
'  that  present  in  typical  forms  of  Sre- 
ogphtera,  and  within,  a  smaller  cell 
(  X  90/i)  with  two  membranes,  tlie 
outer  thin  and  smooth,  the  inner  to 
all  appearance  thick  (  x  fi/i)  uid  cer- 
tainly coarsely  scrobiculate.  I  am  of 
opinion,  however,  that  the  incrossate  character  of  the  inner  mem- 
brane was  an  optical  illusion.  All  the  membranes  were  hyaline. 
The  contents  were  shitinken,  and  details  could  not  be  discerned. 
ITie  inner  sphere,  at  any  mte,  was  filled  with  a  thick,  mucila- 
ginous substance,  as,  under  pressure,  the  contents  exuded.  I  am 
tentatively  putting  this  down  as  a  hypnospore. 

'i.  Fveviouitly  ptiMUhfA  lypfa. 
Of  previously  deHci'il>ed  species,  sueh  a  large  percentage  has 
been  observed  locally,  that  it  was  thought  worth  while  to  include, 
within  the  scope  of  this  paper,  remarks  on  all  forms  publislied  to 
date.  Wince  De  Toni's  Syllog*-,  Algorum,  Vol.  i.,  ChiiiriifAytxa; 
was  bixiugbt  out  in  18t<9,  a  large  number  of  si)ecies  of  greater  or 
leHH  validity  has  gradually  accumulated.  Tliese  ara  scattered 
thniiigh  the  pages  »f  various  scientific  periodicals,  and  the  papers 
in  which  they  are  embodied  are  often  very  ditticult  to  obtain.  Of 
the  latter,  the  most  inipui'taut  is  W.  West's,  New  British  Frw. 


Text-li);.  0. — HyprHMpurc  uf 

ff.  ■■.■W<iM.(  X  335}. 
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AlgK,  J.R.M.S.,  1894,  with  notes  on  14  forms  of  Oocystis  (8 
species,  including  3  new).  De  Toni's  Sylloge  mentions  only  9 
species  (all  published  at  that  time)  of  which  two  appertain  to 
another  genus.  In  the  present  paper,  31  published  species*  of 
OocyHis  are  discussed.  Of  these,  two  {0.  gemincUa  Nag.,  and  0. 
brunnea  Turn.)  have  been  practically  set  aside,  one{0,  TnammUh 
aia  Turn.)  is  considered  very  doubtful,  three  (0.  seiigera  Arch., 
0.  ciliata  Lag.,  and  0,  Echidna  Bohlin)  have  long  ago  been 
relegated  to  Lagerheimia  (including  Chodatella)^  four  are  reduced 
to  variations,  seven  ranked  as  synonyms,  leaving  us  with  fourteen 
fairly  valid  types.  In  addition  to  these,  six  new  species  are  pro- 
potfied.  Every  described  variation  or  form  has  been  included  in 
my  notes,  with  many  others  that  seem  to  be  new.  Together,  they 
amount  to  twenty-five,  nineteen  variations,  six  forms.  In  nearly 
every  case,  the  original  description  and  figure  have  been  added. 

With  r^ard  to  Eremosphasra  mrndis,  I  consider  it  to  be  a 
species  of  Oocystis^  but  I  have  not  altered  the  nomenclature. 
Several  new  forms  are  described  and  figured. 

Genus  Oocystis  Nageli. 

"Oocystis  ....  genus  Nagelianum  ineditum"  .  .  .  .,  A.  Brauii, 
Alg.  unicell.  (1856),t  p.94,  footnote.  Syn.,  Oocyafd/a  Lemm., 
Zeitschr.  f.  Fischerie  u.  d.  Hilfsw.,  1 903. 

Oocystis  Naoelii  A.  Br.     (PI.  vii.,  f.1-6). 

"Species  nova  minime  rara,  cellulis  oblongis  viridibus,  nunc 
solitariis,  nunc  binis,  quatemis  aut  octonis  cellula  matricali  mem 
branacea  forma  simplici  inclusis.*'     A.  Braun,  /.c. 

Cell,  v^.,  17x10,  18x8,  18x10,  19x9,  19x10,  20x8, 
20  X  9,  20  X  1 0, 20  X  1 1,  21  X  1 2,  22  X  1 1,  24  X  1 1,  24  X  1 2, 24  X  1 4, 
25  X  14/i. 

Guildford  (60,  88,  114,  146);  Sydney  Water  (67);  Botany  Bay 
(91);  Auburn  (57);  Duck  Creek,  ayde(74). 

*  Including  CylindrcfcystM  oixt/is  Turn. ,  Hytlrocytium  truicrOi*panim  Turn., 
OocyMtlla  natana  Lemm.,  and  O.  spec.  Schm.  These  31  are  ail  that  I 
know  of  up  to  date. 

tBy  printer's  error,  1845  in  G.  8.  West,  Brit.  Frw.  Alg»,  p.227. 
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Syn.,  0.  dli/iliea  W.  West.  Alg.  Eng.  Uke  Distr.,  1892,  p.24, 
f  56;  and  f.  minor  W.  Weet,  I.e.,  and  New  Brit.  Frw.  Alg.,  1894, 
p.l4,  f.26;  W.  A  G.  S.  West,  Frw.  Alg.  Madagascar,  1896,  p.82, 
PI.5,  f.l3.  U.  0.  nipentrii  Kirohner,  Alg.  von  Wnrtt«mibeix, 
1860,  p.l69,  T.  ii.,  {.2.  0.  pdagiea  Lemm.,  Ber.  z.  Keimtn.  d. 
Planktonalg.,  xiv.,  1901,  p9B,  T.  iv.,  f.7;  also  Noid.  Plankt., 
xxi.,  pl7,  f.56. 

It  is  always  unsatisfactory  to  have  to  pass  over  a  well-defined 
Bpecific  name  for  one  which  ie  obscure,  but  I  feel  bound  to  agree 
with  Chodat,  Alg.  vertes,  p.  189,  that  0.  rUiptica  W.  West,  is 
identical  with  0.  Nagtlii  A.Br,  The  one  character  given  by  the 
latter  In  his  description,  "edlulis  oMmigit,"  is  fortunately  decisive. 
It  indicates  a  form  longer  than  broad,  with  broadly  rounded,  or 


Text-ag.7.  Text-fig.8. 

Oacyli*  dtiptiea  W.  Went,  Ooryntvi  mpeMru  Kirohner; 

( X  620);  after  Went.  ftfter  Kirohner. 

rounded  subtruncate,  ends  and  very  slightly  arcuate  aides. 
West's  description  of  0.  elUptica,  I.e.,  agrees  perfectly  with  this, 

"eellali»  obtongo-dliplici», apicilnts  rotxmdatit  et  non  iii- 

croMcuU."  0.  rupetlrie  Kirohn.,  has  been  placed  by  Hansgirg  as 
a  variety,  and  by  other  authors  as  a  synonym,  of  0.  totUaria 
Wittrock.  The  latter,  however,  is  narrowly  elliptic,  with  ends 
acutely  rounded  and  inwardly  incrassate,  whereas  Kircbner,  I.e., 
says  of  0.  nipf»tr\»,  "ZfU«n  tJ)king,"  and  though  his  Fjg,2a  is 
somewhat  irregular,  it  is  certainly  intended  to  have  broadly 
ruunded  ends  and  slightly  arcuate  sides.  The  other  figures 
merely  serve  to  show  the  character  of  the  mothercell  and  the 
disposition  of  the  autospores. 

The  only  other  oblong  form  that  I  know  of,  is  f'./Wt  W,  West, 
New  Brit  Frw.  Alg.,  PI.  it.,  f.28)  0.  gigtu  Archer,  which  is  out 
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ci  the  question,  as  it  is  one  of  the  largest  forms  of  Oocyatis,  while 
it  is  pretty  certain  (though  Braun  gives  no  note  of  the  dimen- 
sions) that  0,  Kdgdii  is  one  of  the  small  plankton-forms.     This 
is    sufficiently    indicated    by    the 
habitat:    ^^Occurrit  inira   massam, 
cruHaeeam  viridem^  Algis  variis  cati- 
fiaiamy  qtue  truncaa  ptneos  tiatantes 
obducUy"  and  the  algse  which  are 
mentioned    as    accompanying     it, 
while  not  distinctly  plankton-forms, 
are  mostly  such  as  are  commonly 
found  in  a  free-swimming  condition. 
Moreover,  0,  gigcui  cannot  be  de- 
scribed as  *^specie8  minitne  rara'^ ;  it  is  exceedingly  rare. 

The  only  figure  definitely  given  as  0.  Ndgelii  is  by  Kirchner, 
Mikroskopische  Welt  des  Susswassers,  T.  ii.,  f.52,  reproduced  by 
Chodat,  Alg.  vertes,  p.l89,  fig.l04A  (Text-fig.  106).     This  agrees 


Text-fig.  9. 

O.  pdagica  Lemm.,(  x750); 

after  Lemmermann. 


Text-fig.  10. —(d)0.  dliptiea  f.  mirun-  W.  We8t,(x620);  after  West.  (6) 
O.  Nagelii  A.  Br.,  after  Kirohner.  (c)  Hydrocytium  macroftpormn 
Turner,  (  x  375);  after  Turner. 

perfectly  with  the  foregoing  conclusions.  Cf.  PI.  vii.,  f.6,  which 
shows  a  mother-cell  from  a  pond  at  Guildford,  long.  38,  lat.  23, 
autospores  20  x  IO/a,  almost  a  facsimile  of  Kirchner's  specimen. 
PL  vii.,  f.5,  is  an  8-celled  family  from  the  Sydney  Water-supply, 
long.  60,  lat.  48,  autospores  20  x  8fi,  agreeing  very  well  with 
West's  forms  (0.  elliptiec^  l.c.)  save  that  the  autospores  are  more 
distinctly  in  pairs.  In  samples  88  and  91,  free,  vegetative  cells 
are  abundant  (PI.  vii.,  f.1-3). 

With  regard  to  size.  West,  /.c,  (for  0,  eUiptica  and  f.  minor) 
gives  long.  16-17,  18-21,  24-25/*,  lat.  7f  8,  8-10,  IhU^fx.      My 
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records,  nearly  cover  the  same  ground,  viz.,  17-25  x  8-14fL  Kirch- 
ner  (for  0.  ntpestris)  extends  West's  figures  a  little  both  ways, 
long.  13-27,  lat.  6- 12 /a.  In  all  cases,  it  will  be  noted  that  the 
length  is  just  about  twice  the  breadth;  in  the  14  Australian 
specimens  whose  dimensions  are  given  above,  the  axial  ratio 
varies  from  1'7-2'5:1'0,  the  average  being  nearly  2:1. 

Eichler,  Flory  Wodor.  ok.  Miedzyrzeca,  1892,  T.  x.,  f.26,  has 
figured  what  he  identifies  as  0.  Nagelii^  cell.  long.  30-44,  lat.  1 7- 
25  f^  but  is  probably  Nejihrocytiutn  Agardhianum  var.  majus 
Nag.,  Qatt.  Einz.  Alg.,  T.  iii.,  c,  fig.i,  k,  p,(  =  N,  Nagdii  Grun.,  = 
N,  obfunim  W.  West).  The  cells  are  too  broad  for  0.  Ndgelii, 
and  one  also  is  distinctly  reniform.  If  considered  an  Oocystisy  it 
would  fall  better  under  my  0,  ChadaH,  infra. 

T  include  three  forms  in  the  type,  which  are  generally  found 
intermingled,  viz.,  (l)elliptic-oblong  with  broadly  rounded  ends, 
the  sides  and  ends  meeting  in  one  even  curve,  (2) oblong  with 
subtruncately  n)unded  ends,  (3) cylindrical:  »nd«Pl.  vii.,  f.l,  2,  3, 
respectively. 

Var.  Africana  (G.  8.  West)  mihi.     (Text-fig.  1 2c). 

"Var.  minima;  autosporis  4  vel  8,  dense  compactis;  chromato- 
phoris  multe-lobatis  parietalibus  singulis  vel  binis."  G.  S. 
West,  Lc. 

Syn.,  0.  ellipiica  var.  A/ricana  G.  S.  West,  Frw.  Algie,  Ann. 
South  Air.  Mus.,  Vol.  ix.,  1912,  p.76,  f.l4,  17.  I  have  not  yet 
noted  this  fonn,  which  G.  S.  West  has  described  from  Angola. 
It  difiiBrs  from  the  type  only  in  having  a  lobed,  or  fragmented, 
chloroplast.  The  corresponding  form  of  0.  Nowb  SemlicBy  how- 
ever, is  described  here  under  that  species.  G.  S.  West  gives 
long.  cell.  8-13/1;  lat.  cell.  45-7/1. 

Var.  MACR08P0RA  (Turner)  mihi.     (Text-fig.  10c). 

Cellulse  oblongse  vel  oblongo-ellipticee,  quam  f.  typica  circa 
duplo  majores. 

Syn.,  Hydrocyiium  mcicrosporum  Turner,  Alg.  R  Ind.,  1892, 
p.  154,  T.  XX.,  f.32;  0.  sphctrica  Turn.,  ibid,^  p.  155,  no  figure. 
This  cannot,  of  course,  be  a  species  of  Hydrocyiium  {Charadvm)^ 
as  that  propagates  by  zoospores,  not  autospores.    Tumer^s  dimen- 
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sions  are:  Cell,  matric.  long.  50-65,  lat.  39-52,  autoep.  long.  39, 
lat.  19/i.  The  autoepores,  however,  are  wrongly  delineated.  As 
drawn,  they  work  out  at  61  x  19  instead  of  39  x  19.  Turner 
says:  ^* sports  ....  lange  ofXiiUms"  bnt 
his  drawing  them  cylindrical  makes  it 
certain  that  they  were  really  oblong. 
The  ratio  of  length  to  breadth  also  (at 
39  X  19)  is  just  2:1,  as  in  O.  Nayelii, 
W.  k  G.  S.  West,  Frw.  Alg.  Madagascar  Text-fijt  1 1 

p.82,  identify  this  form  (but  doubtfuUy)  (jocytai^  effijuica  f.  minor 
with   O.  elliptica  West  (=0,  Ndgelii).   W.   West,  (x  520);    after 
The  shape  of  the  mother<cell  is  of  no  im-  W.  k  O.  S.  West. 
portance,  cf.  W.  k  G.  S.  West,  /.c.,P1.5,f.  13-14  (Text-fig.  nostr  11). 
Nordstedt's  Sandwich  Island  specimens  of  O*  Ndgelii  should 
probably  be  placed  under  this  variation.     He  gives  long.  30-32, 
lat.   14-15fA,  Alg.  aq.  dulc.  Sandvich.,  p.8.      I  have  not  come 
across  this  form  in  my  gatherings  yet. 

Var.  OBBSA,  n.var.     (PI.  vii.,  f.7). 
Pne  longitudine  crassior.     Cell.  long.  20-25,  lat.  13-16/i. 
Guildford  (146). 

Var.  CURTA,  n.var.     (PL  vii.,  f.8). 

LateK>valis  vel  brevissime  oblonga.     Cell.  long.  17.  lat.  13 /a. 

Guildford  (146)  cum  priori  rarius. 

Syn.,  O.  Ndgelii  in  Lemm.,  Plankt.  Schwed.  Gewass.,  p.  107, 
where  he  remarks  :  "Zellen  breit-oblong,  15-17:ll-13/x."  Both 
forms  quite  common  in  No.  146,  from  a  pond  at  Guildford;  the 
one  is  evidently  a  reduced  form  of  the  other.  The  ratio  of  length 
to  breadth  in  var.  obesa  is  from  1*4  to  1'7:1*0  as  compared  with 
2:1  in  the  type.  In  var.  ctirt^i,  it  is  1  '3  to  1  '0.  Chloroplasts 
not  noted,  the  contents  deranged. 

OocYSTis  Nov^  Semlia  Wille.     (PI.  vii.,  f.9,  10). 

"O.  cellulis  homogeneis(?)  singulis  1.  in  familias  e  4-8  cellulis 
formatas  consociatis,  familiis  nonnunquam  in  massa  gelatinosa  2-4 
oonsociatis;  membrana  crassa,  non  tuberculo  apicali  instructa." 
Wille,  Lc. 

9 
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Cell,  matric.  x  20,  40  x  25,  12x9;  autosp.  6  x  3,  7  x  4,  7  x  5, 
8x4,  8Jx5J,  8x6/A. 

Parramatta  Park  (136);  Auburn;  Lismore,  river,(272,  273). 

Cf,  Wille,  Ferak.  fra  Novaja  Semlja,  1879,  p. 26,  T.  xii.,  f.3. 
Syn.,  O.  Nfigelii  P  Novat  Semljre  (Wille)  Chodat,  Alg.  verttw, 
p.  189;  O.  Xdgelnv&r,  minu^M^/ma  Bernard,  Protococc.  et  Desm., 
1908,  p.  17  2,  f.355,  356.  I  cannot  consider  this  a  variety  of  O. 
Xagelii;  no  doubt  there  is  a  very  close  biological  connection,  but, 
tj'pically,  they  are  entirely  different  shapes,  the  latter  being 
oblong  or  oblong-elliptical  with  broadly  rounded  ends,  while  O, 
MovfB  SenUitH  is  elliptical  with  acutely  ix)unded  ends.  No  shape, 
curiously  enough,  is  mentioned  in  the  description,  but  the  figure, 
/.c,  is  distinct. 


Text-%.  12.— (a)  OocyMti^  Xottr  Sfunlvf  Wille,(  x  400);  after  WiUe.  (b)  O. 
Xoi^f  Sem/ifP  var.  maxima  W.  West,  (  x  520);  after  West,  (c)  O, 
fJfififica  var.  A/ncana  U,  S.  We8t,(  x  1000);  after  (i.  S.  West. 

Also  the  ratio  of  length  to  breadth  is  different;  in  Australian 
specimens  of  O,  Novcr  SemlifH,  it  varies  from  1  '4  to  1  '7 : 1  '0  as 
against  2:1  in  O.  Ndgdii.  Moreover,  the  latter  tends  to  be 
cylindrical,  while  the  larger  sizes  of  the  former  are  oval,  but  still 
retaining  a  tendency  to  be  pointed  at  the  ends,  c/,  var.  maanma 
W.  West,  and  var.  aiisfrafica  mihi  (infra), 

O.  Niigelxi  var.  minutissima  Bernard  (cells  5-7  ><  4fi)  is  a  size 
of.  this  species  too  close  to  the  type  to  be  separated  from  it; 
indeed,  even  f.  major  Wille,  might  well  be  included.  Wille's 
original  record  for  the  type  is  8  x  5/x.  The  chloroplast  is  a 
single,  very  thin,  parietal  lamina. 

Forma  major  Wille.     (PI.  vii.,  f.ll,  12). 
Cell,  matric.  diam.  20,  24,  40;  long.  24,  lat.  14;  autosp.  10  x  6, 
10x7,  12x6,  12x7,  12x8/z. 
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Potts  Hill  (138);  Parramatte  Park  (136),  cum  f.  typica. 

Wille,  /.c,  p.27,  T.  xii.,  f.4,  gives  dimensions  1 1  X  6/*;  W.  West, 
for  British  specimens,  long.  11  1-12-5,  lat.  7-7-9/*;  W.  &  G.  S. 
West,  Welwitsch's  Afric.  Frw.  Alg.,  p. 238,  record  16  x  9^-10/1  for 
African  ones.  The  ratio  of  length  to  breadth,  as  shown  by  these 
records,  agrees  very  well  with  that  given  above  for  Australian 
specimens.  The  f.  major  figured  by  W.  West,  New  Brit.  Frw. 
Algie,  PL  ii.,  f.24,  does  not  agi-ee  in  outline  with  Wille's  type, 
but  belongs  to  O.  Nayelii. 
Forma. 

Cellulffi  chloroplastidibus  medio  in  transversum  divisis. 

Cell,  matric.  spher.  x  20;  autosp.  10  x  7/i. 

Parramatta  Park  (136),  cum  f.  typica. 

Var.  MAXIMA  W.  West.     (Text-fig.  1 26). 

**  Var.  cellulis  2-3-plo  major  quam  fonna  typica."    W.  West,/.r. 

Cell,  matric.  34  x  30;  autosp.  18  x  12/i. 

Botany. 

Cf.  W.  West,  New  Brit.  Frw.  Alg.,  p.  13,  f.25,  1894,  whei-o  he 
gives  long.  19-23,  lat.  12-15/x  as  dimensions  of  the  cells.  W.  it 
O.  S.  West,  Welwitsch\s  Afr.  Alg.,  p.  238,  record  33x23  for 
African  specimens.  Differs  from  the  succetnling  form  only  in  its 
undivided  chloroplasts  and  larger  size. 

Var.  AU8TRALICA,  n.var.     (PI.  vii.,  f.  13-1 7). 

Cellulse  ellipticse  vel  ovales,  plei*umque  ad  apices  modice  atten- 
uatie;  chloroplastidibus  singulis  parietal i bus  lobatis,  vel  chloro- 
plastidibus plus  minusve  distinctis  2-4,  interdum  pyrenoides 
singulos  ferentibus. 

Cell,  matric.  diam.  30-40;  autosp.  vel  cell.  veg.  13x10,  14x11, 
16x11,  16x12,  20x14/*. 

Parramatta  Park  (136);  Lismore,  river,  (273,  274);  cum  form^ 
typica. 

Corresponds  to  var.  Africana  G.  8.  West,  in  O,  Nngelii.  The 
chlon>plast  is  lobed  or  fragmented  ^the  intermediate  stage  of 
development  between  a  simple  lamina  and  parietal  lozenges),  or 
sometimes  there  are  2-4  chloroplasts  more  or  less  distinctly  visi- 
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ble,  oocaaionally  with  a  pyrenoid  apiece.  This  form  is  veiy  close 
to  O-  Totaa  Wittrock,  aa  figured  by  Ostenfeld,  Proc.  R.  Soc. 
Edin.,  1904-5,  p.lll3,  PI.  i.,  f.8,  q.v.  Var.  au*lraliea  and  var. 
inminma,  which  are  practically  one,  differ  somewhat  in  shape 
fiiim  the  type,  being  more  oval  (broader  in  comparison  with  the 
length)  and  with  less  pointed  ends. 

OocvBTiH  CRA88A  Wittroclc.     (Text-fig.  1 3o). 
In  Wittrock  et  Nordstodt,   Alg.  dulc.  exnicc.  No.3&6;   Bot. 
Sotiser,  1880,  p.117.     Cf.  O.  S.  West,  Brit.  Frw.  Alg«e,  p.227, 
f.97C,  D. 


Text-flg.13.— (otOocjwfwnww  Wittrook,(x485);  after  O.  8.  Wert. 
(b)  Var.  OMtnftldii  mihi;  after  OBt«nf«ld. 

Syn.,  O.  Marnonii  Lemm.,  Bot.  Centralblatt,  1898,  p.151; 
Plbner  I^rsch.,  7,  1894,  p.24,T.  i.,  (.15-19.  I  have  not  met  witJi 
any  form  that  I  could  identify  with  O.  cra»»a.  It  is  referred  to 
by  O.  S.  West  as  a  distinctly  plankton-species.  In  W.  &  0.  S. 
West,  Frw.  Alg.  N.  Ireland,  p.68,  the  dimensions  are  given  as 
long.  18-3-24,  lat.  13-lBS^  Chodat,  /.c,  p.l90,  records  long. 
14-23,  lat.  10-18/t  for  Swiss  specimens.  The  ratio  of  length  to 
breadth  in  this  species  seems  to  be  1'3  to  t-4;r0. 
Var.  OsTBNFBLDii,  nom.nov.     {PI.  vii.,  (.18,  19), 

Celluln  latenbus  tcqualiter  arcuatis,  in  medio  baud  subangu- 
latis;  apicibus  acuminatis  haud  incrassatis.  Chloroplastides  2-4, 
interdum  pyrenoidibus  singulis  inntructie. 

Cell.  long.l6.  lat.  ll/i. 

Idsmore,  river(2?4,  281). 
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Ostenfeld  and  Wesenberg-Lund,  Plankt.  of  two  Icelandic 
lakes,  Proc.  R.  8oc.  Edin.,  xxv.,  1906,  p.lll3,  PL  i.,  f.8.  Syn., 
0>  ^o^tMlrw  Ostenfeld,  /.c,  p.235(««c.  auctor.  ipsum),  Ostenfeld 
remarks:  "The  species  ....  has  one  pyrenoid  in  each  chloroplast; 
the  chloroplasts  are  two  or  four  in  each  cell,  often  tetrahedrally 
arranged;  the  cells  are  four  (rarely  two)  in  a  globular  mucilage; 
their  shape  is  ellipsoid  or  ovate  Mrith  subacute  apices;  length  22- 
26/t,  breadth  16-20 fi."  I  noted,  in  river-gatherings,  mother-cells 
of  this  form  in  company  with  others  of  0.  Nowk  Semliie  var.  nnn- 
iraliea  mihi.  It  is  probably  intermediate  between  the  latter 
and  O.  crassa,  Var.  Ostenfddii  differs  from  the  type  in  being 
more  r^^ularly  elliptical,  not  so  rhomboid,  with  sides  r^;ularly 
arched,  not  bent  in  the  middle,  the  apices  not  incrassate.  It  has 
fewer  chloroplasts  also. 

OocTSTis  LACU8TRI8  Chodat.     (PI.  vii.,  f.20). 

"Cellulis  binis  vel  quatemis  in  familiis  consociatis,  membrana 
gelatinosa  crassa,  utroque  fine  cellulne  leviter  incrassata,  late  fusi- 
formibus  utroque  acutis,  chlo- 
rophoro  laminam  f ormante  ssepe 
dimidiato,  pyrenoide  munito  vel 
carente.  Contentus  saepe  oleo- 
sus."     Chodat,  Lc. 

Cell,  matric.  24  x  22, 30  x  22, 
autoep.    9x5,    14x9,    18x8, 

18x9/i.  Text-fig.  14. 

Dunedin,     N.Z.,      Northern     (a)  O. /ac*«/rM  Chod. ;  after  Cli<j<lat. 

Reservoir.  ^^^  OocyMeila  ncUauM  Lenini.,(  x  75<1); 

m^  J  i.     "Ci.   J       J     !-•  1      •       after  Lemmemiann. 
Chodat,  Etudes  de  biologie 

lacustre,  Bull,  de  Fherb.  Boissier,   1897,  p. 296,  PI.  10,  f.  1-7,  13; 

Alg.  vertes,  p.  190,  f.l05.     The  author,  by  a  strange  ovei-Hight, 

has  given  no  dimensions  in  either  publication.     W.  «k  G.  S.  West, 

Plankton  of  some  Irish  Lakes,  p.  107,  record  long,  colon.  43-60, 

long.  cell.  14-22,  lat.  cell.  8-15;  and  G.  S.  West,  Thii-d  Tangan- 

3rika  Exp.,  p.  141,  long,  colon.  39-54,  long.  cell.  12-20,  lat.  cell. 

7-13/1;  both  agree  very  well  with  Australian  specimens,  except 

that  the  colonies  are  larger.      The   type   has   either  a  single. 
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laminar  chloroplast,  or  one  in  each  half  of  the  cell;  pyrenoids  are 
often  present. 

Var.  NATAN8  (Lemm.)  inihi.     (PI.  vii.,  f.21). 

Cell.  veg.  long.  16,  lat.  ll/x. 

Auburn. 

8yn.,  Oocy Stella  nataiis  Lemm.,  Zeitschr.  f.  Fischerei,  1903; 
Plankt.  Schwed.  Gewass.,  p.  156,  T.  i.,  f.ll,  12.  A  form  of  O. 
Icicusiris  with  a  lobed  or  fragmented  chloroplast.  No  size  is 
given  by  the  author  in  the  latter  publication,  but  his  fig.  12 
works  out  at  19  x  12/i. 

Var.  PALUDKN8I8,  n.var.     (PI.  vii.,  f.  22-24). 

Formie  typicw  consimilis,  chloroplastidibus  autem  fractis,  in 
laminis  minutis  radiantibus  vel  in  massis  digitatis  ordinatis. 

Cell,  matric.  long.  1 1 0,  lat.  85 ;  autosp.  1 7  x  1 2,  20  x  1 2, 22  X  U /a. 

Canley  Vale  (128);  Guildford  (146). 

These  forms  were  found  in  small  pools  fed  by  surface-water. 
Tliey  differ  from  the  type  and  var.  natatuf  only  in  the  character 
of  the  chloroplasts.  In  PI.  vii.,  f.23,  the  original  chloroplasts 
seem  to  have  broken  up  into  small,  radiating  lamina;,  while  in  PL 
vii.,  f.24,  the  chloroplasts  are  small,  digitate  masses,  as  in  O, 
ovtilis,  pointing  away  from  the  centre,  and  towards  the  pole  in 
each  half.  A  pyrenoidC?)  is  present  in  the  centi-e  of  each  half, 
sometimes  pale  green,  sometimes  pale  brick-red  in  colour.  Com- 
pare I'emarks  under  O.  ovaJU,  infra. 

OocYSTis  PARVA  W.  &  G.  S.  West.     (PI.  vii.,  f.25,  26). 

"O.  minuta cellulis  plerumque 

oblique  ellipsoideis,  IJ-lJ-plo  longioribus 
quam  latioribus,  apicibus  subacutis  et  non 
incrassatis;  membrana  firma.  Con  tent  um 
chlorophyllosum  cellulainim  in  massis  pari- 
etalibus  2-3."  W.  &  G.  S.  West,  /.c. 
,,,    ,^    ,.  Cell,  matric.  spher.  diam.  12,  18,  24,  48- 

O.  parm  W.  k  (I.  S.      oval. 30  X  22,54  X  42;auto8p.  10  x  8,12  x  S/x, 

VVe8t,(  X  520);  after  Sydney  Water (63,  65);  Guildford  (84). 

G.  S.  We8t.  ^^.  ^    ^  Q    y    ^^^^   ^^^^  ^^   pj^gj^_ 

water  Alga»,  i.,  Journ.  Bot.,  1898,  p.335;  G.  8.  West,  Alga-flora 
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of  Cambridgeshire,  Jouni.  Bot.,  1899,  PL 394,  f.U-17.  Dimen- 
sions given  are  long.  cell.  6-12,  iat.  ceil.  4-7.;  long.  teg.  13*5-29, 
lat.  10*5-18fi.  O,  parva  might  very  well  be  arranged  as  a  varia- 
tion of  O.  lacustrU. 

OocYSTis  N0DUL08A  W.  West.     (Text-fig.  16). 

"O.  mediocris;  cellulis  solitariis  vel  in  familiis  e  2  cellulis 
formatis  consociatis,  cellulis  oblongo-ellipticis,  1  ^-plo  longioribus 
quam  latioribus,  apicibus  late-rotundatis  et  nodulis  incrassatis." 
W.  West.,  l,c, 

Cf.  West,  New  Brit.  Frw.  Alg.,  p.l5,  PI.  iL,  f.31,  1894.  Syn., 
0.  cnu$a  y  nodulosa  Chodat,  Alg.  vertes,  p.  190.  I  have  not 
found  the  type. 

Var.  AU8TRALIS,  n.var.     (PI.  vii.,  f.27,  28). 

Forma  pauUo  magis  oblonga;  membrana  ad  polos  iutroi'sum 
tantum  incrassata. 

Cell.  veg.  21  x  12,  23  x  13,  25  x  15, 
26  xUfk 

Botany  Bay(91);  Aubum(57). 

This  is  a  very  rare  form;  a  few  spe- 
cimens were  noted  in  No.  91  among 
quantities  of  free  cells  of  O.  Nagelii. 
Our  specimens  differ  somewhat  from  Text-fig.  16. 

the  tvpe;  they  area  little  more  oblong,   ^^^^'^  ^todtUom,  W.  West, 

J  Ti.         1        •  .•        •  X-     I  (X  520);  after  West. 

and  the  polar  mcrassation  is  entirely 

on  the  inner  side  of  the  membrane.     West  gives  long.  25-26, 

lat  16- 17  ft  as  the  dimensions  of  the  type. 

OocYSTis  80LITARIA  Wittrock.     (PI.  vii.,  f.29). 

Cell.  veg.  18x11,  18x12,  20x10,  21x11,  21x12,  22x11, 
22x13,  23  xl5,  24x15/*. 

Guildford  (146);  Auburn  (57);  Duck  Ci-eek,  Clyde  (74). 

In  Wittrock  et  Nordstedt,  Alg.  aq.  dulc.  exsicc..  No. 244,  1879; 
Bot.  Notiser,  1879,  p.24;  G.  S.  West,  Brit.  Frw.  Algw,  p.  227, 
f.97A,  B.  Very  rare  in  this  country,  though  "undoubtedly  the 
commonest  species"  (G.  8.  West,  Lc)  in  Britain.     The  figui^e  in 


128 


00CT8TIS   AND    BRBM08PHJBRA, 


British  Frw.  Algce  is  narrowly  elliptic,  with  acutely  rounded 
ends,  the  membrane  at  the  poles  being  incrassate  on  the  inner 
side  only.  The  chloroplasts  are  discoid.  From  all  accounts,  the 
ratio  of  length  to  breadth  varies  from  1*5  to  2*1 :1*0,  with  which 
our  specimens  agi'ee;  1*74:1  "00  average  of  9. 


Text.fig.17.— (tt)  O.  sditaria  Wittrook,(  x485);  after  G.  S.  West.  (6) 
Fomia  major  Wille,(  x520);  after  W.  West,  (c)  Var.  maxinui  Go- 
mont,(  X  300);  (d)  apex  (  x  580);  after  (iomoiit.  (c)  Var.  notabite  W. 
We8t,(  X  520),  after  West. 


Forma  major  Wille.     (Text-fig.  1 76). 

Ferakvandsalg.  fra  Novaja  Semblia,  1879,  p.  26.  A  larger 
foiTO,  the  same  shape  as  the  type.  Wille  gives  40  x  22 /i  as  the 
dimensions,  and  exactly  the  same  size  is  recoixled  by  W.  «fe  G.  S. 
West,  Welwitsch's  Afr.  Alg.,  p. 238,  for  African  specimens.  I 
have  not  noted  this  form  yet. 

Var.  MAXIMA  Gomont.     (Text-fig.  1 7c,  c?). 

"Cellulw  ambitu  ellipticie,  solitarice,  vel  2-4  in  familias  con- 
sociatte,  50  ad  65 /a  longse,  26  ad  40 /a  crassie,  membrana  tenui,  ad 
poUxs  inci-aiisata."     Gomont,  l.c, 

Flore  algolog,  de  la  Haute- Auvergne,  Bull,  de  la  Soc.  botan.  de 
France,  tom.43,  1896,  p. 386,  PL  x.,  f.l3.  From  the  text-figui-e, 
it  will  be  seen  that  this  form  is  the  same  shape  as  the  type  in 
Brit.  Fi'w.  Algue.  Borge,  Stissw.  Chlor.  v.  Feuerland  u.  Isla 
Desolacion,  p. 23,  reooi*ds  var.  maxima  at  long.  47-51,  lat.  26-29fu 
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The  ratio  of  length  to  breadth  varies  from  1  *6  to  1  '9 : 1  *0,  as  far 
as  can  be  determined  from  the  figures  given,  lying  evenly,  there- 
fore, within  the  generally  observed  limits  for  the  species.  I  have 
not  come  across  this  form. 

Var.  NOTABiLE  W.  West.     (Text-fig.  ITc). 

''Cellulis  lateribus  subrectis  et  incrassatis;  membrana  irregu- 
lariter  punctata.     Long.  29f^  lat.  16-5fu"     W.  West. 

Joum.  R.  Micr.  Soc,  1894,  p.  15,  PI.  ii.,  f.29.  I  have  not  met 
with  this  form. 

OocYSTis  8UBMARINA  Lagerh.     (PL  vii.,  f.30). 

Lagerheim,  Bot.  Notiser,  1886,  p.  45,  f.l;  Wittr.  «k  Nordst., 
Alg.  aq.  dulc.  exsicc.  No.  7  26;  Wille,  Zur  Entwickl.  d.  Gatt. 
Oocystis,  Deutsch.  Bot.  Gesells.,  1908,  T.  xv.,  the  last  being  a 
thorough  investigation  of  this  species,  with  a  large  number  of 
excellent  figures.  Lemmermann,  Nord.  Plankt.,  xxi„  p.  15,  f.54, 
55  (after  Lagerheim). 

CeU.  v^.  24  X  8,  26x  12,  28  x  10/x. 

Sydney  Water-Supply  (100). 

The  cells  vary  from  elliptic  to  linear-elliptic,  with  acutely 
rounded  ends.  The  chloroplast  is  a  laminar,  parietal  band,  very 
narrow  for  the  length  of  the  cell  (often  one  in  each  half  of  the 
cell).  Wille,  /.r.,  pp.813,  820,  gives  two,  long  lists  of  sizes  (in 
exieiu/o)  which  may  be  summarised  as  long.  7-20,  lat.  3i-9fi,  the 
ratio  of  length  to  breadth  being  1*7  to 
2*1 :  1*0  (averages  of  9  and  10  records  re- 
spectively). It  will  be  seen  thaX,  in  this 
respect,  O,  tubmarina  begins  where  O. 
NovfB  Semlia:  leaves  off.  G.  S.  West 
reports  it  from  the  Yan  Yean  Reservoir,  Text-fig.  18. 

Melbourne  (Joum.  Linn.  Soc.,  Bot.,  Vol.     ^^-  *"'>'«« '^*'*^'  I^gerh., 
xxxix.,  p.75)  at   long.23-25,   lat.    7J-8fi.         «ft^«- I^K^rheim. 
The  axial  ratio  is  more  than  3:1  in  the  Victorian  specimens,  and 
in  some  of  ours,  indeed,  the  linear-elliptic  form  should  be  con- 
sidered typical,  the  shorter  and  bix)ader  cells  being  practically 
identical  with  O,  Novoi  ^^emli<r.     In  spite  of  its  name,  it  is  a 
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frexh-wHter  itpecies,  but  won  fiittt  iiuUtd  in  Nomewhut  brnvkiah 
ditulies  ill  tjweden. 

O00YSTI8  ROTULA,  nom.uov.     (PI.  vii.,-t.31), 
Cellulw  purvie,  ovales,  ubitjue  ivtundabe;  apiuibus  lat«-rotund- 
Atiti  baud  iDcrasaatia.     ChlwoplaBtided  (sectione  opticali  vise)  in 
lainiuiH  niinutis  mdiantibus  6-6  urdinatK. 

Cell.  veg.  14x  11^. 
Guildford  (146). 
Chodat,  Bot.  Zeit.,  1895,  T.  v., 
)  f.9,  21,  13  (the  two,  lower,  right- 
'  hand  exampleH).     A  rare  form;  I 
have  only  once  observed  it.     Oho- 
dat,  I.e.,  fig.9,  HhowH  uubMporeo  of 
'I'ext-liir.lK.  '^'*  form  produced  by  an    uniii- 

(a)0.  ivlu/a  mihi.  ll')E.  rlridin  Hated  mother-«ell  of  Erntumphtrra 
with  O.  rotfila  aHt«»poreB;  viridU,  an  indication  that  the 
^IU,T  Chodat.  ^^riy„^   0<«y.(«-fonn«  are  merely 

i-eduvtion-Htatot   of    Jiretimep/uKra.       T    have   figured    the   name 
phenomenon  in  the  eawe  of  0.  Chodaii  and  0.  aunfraiieittit. 
OocYSTis  auB8PH«Rit;A,  n.sp.     (PI.  vii.,  f.32,  33). 
Cellulif  HubgloboHtf,    ubii|ue  rutundativ,   papilla  nulla  nee  iii- 
ci-aesatione.       ChloroplastideH    pulvinifoimeK     vel     in     laiiiinis 
radiautibux  ordinat4e. 

C-ell.  veg.  Uxl-2,  l«xl6,  24x20,  ISxi],  50x46/1. 
Guildfoi-d(I46);  ParraniatU  Park(136);  Li8moi-e(240). 
A  foi-ni  so  broadly  oval  an  to  be  nearly  globose,  llitn-e  ib  no 
point  or  papilla  or  incrassation,  that  I  can  nee,  to  mark  the 
apicex.  The  chloroplauts  are  of  the  uuual  diKcoid  shape,  or  ha\'e 
t)ie  ai)pearHnce  of  small,  radiating  laminie.  Tlie  axial  i-atio  varieK 
from  about  I'l  to  I"2:1'0,  the  cellu  being  generally  about  one- 
fifth  longer  than  broad. 

OoTYsTiw  APicuLATA  W.  WeNt.     (PI.  viii.,  f.l,  2). 
"U.    in  familioK  e  2-4  ccIIuIin  forniatJN  coMHoeiatis,  obloi)gi», 
diainetro  dupio  longius,  sultapiculatiH  et    iiierasHatis  ad  unum- 
quemque  polum."     W.  West,  I.e. 
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Ceil.  Tcy.  16x7,  17x8, 18x7, 18x8, 18x9,  20  k  10,  30  X  11, 
23x11,  22x  12>x. 

Duck  Creek,  Clyde  (74);  Ouildfoi'd  (88);  Botatiy  Bay  (91); 
Nurth  Botany  (92). 

Vf.  \V.  West,  Notes  on  Switch  Fi-w.  Alg.,  in  Jouni.  Bot.,  Apr., 
1893,  p.  99,  P1.333,  f.7,8.  Syn.,  O.  glteoeytti/ormig  Borge, 
Siiasw.  Chlor.  von  Feuerlond  u.  lulu  Desolaciun,  p.23,  T.  ii.,  f.l. 
Thi8  species  ia  ubloiif{-elliptic  with  obtusely  rounded  endo,  or 
luUTuwIy  elliptic  with  ends  mure  acutely  rounded,  a  minute  and 
very  often  iudistinctly  outlined 
upiculuB  at  each  pole.  In  most  of 
the  empty  cells  that  I  have  ob- 
served, there  ia  a  vagueness  about  i 
the  uutlines  due  Ui  the  membraae 
being  furnished  with  a  relatively 
broad,  inner,  niucous  lining.  It  k 
characteristic  of  all  forms  of  this  Textfig.at. 

species.      West   gives  for  dimen-    "■  ff'-^J'-'f''™'"  Borge,(  x74U); 
stuns:  long.  cell.  Il-lo/i,  lat.  cell. 

5-6/1.     Borge,  for  O.  ylaocytti/ormis,  which  seems  to  nie  to  be 
the  same  species,  reixirds  long.  cell.  circ.  9/i,  crass.  4-5'5/i.     Our 
fonns  are  lat^r,  but  I  have  noted  the  species  once  at  12  x  5/i. 
Var.  spLenuida,  n.var.     (PI.  viii.,  f.:i3). 

Cetlular  longe  ovales,  <|uaiii  forma  typica  cii-ca  duplo  majui-es. 
Cliloroplastides  disciformes. 

Cell.  long.  .S7,  lat.  20-21/1. 

Ijisniore(240). 

In  outline  very  like  O.  g<ilila>-ia,  for  whiuh  I,  at  fiiiit,  niistook 
it.  Tliere  is,  however,  no  internal,  apical  inci'astiation,  and  the 
cells  art)  apiculate.  It  is  about  twice  as  lar^e  as  the  type,  and 
more  elongated  than  var.  obfua.  Tlie  chloroplasts  are  discifunn, 
and  arranged  as  in  O.  soliUtria. 

Var.  AHVM.METRICA  (W.  West)  nuhi.     (Text-fig.21»). 

Cell.  veg.  12x5,  14  x  6/1. 

Botany  (92),  cum  fonna  typica. 
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Syn.,  O.  (symmetrica  W.  West,  New  Brit.  Frw.  Algie,  in  J.  R. 
M.  Soc.,  1894,  p.  14,  PI.  ii.,  f.27;  0»  crassa  fS  asymmetrica  Chodat, 
Alg.  vertes,  p.  1 90.  This  is  a  form  of  O.  apiculata  in  which  tlie 
cells  are  unequally  developed,  the  long  axis  through  the  apicula- 
tions  being  slightly  to  one  side  of  the  midline.  West  gives  long, 
cell.  15-8/1,  lat.  cell.  7-8-6/1. 

Var.  OBESA,  n.var.     (PI.  viii.,  f.3). 

CellulH^  ovales,  ((uam  forma  typica  modice  majores  et  aiiquanto 
latioi-es,  utixMiue  polo  apiculo  humillimo  instructtc. 

Cell.  veg.  18x11,  19x12,  21x13,  22x13,  23x15,  24x16, 
34x25,  35x25/1. 

Guildford (60,  146);  Botany (95). 

Somewhat  larger  than  the  type,  and  consideitibly  broader,  oval. 
The  axial  ratio  varies  from  1  '4  to  I  '6 : 1  '0. 

Var.  siMPLiciOR,  n.var.     (PL  viii.,  f.4-6). 

Cellulte  elliptico-lanceolatie,  lateribus  aK|ualiter  ai*cuatis  ad 
apices  convergentibus,  apicibus  acuminatis  baud  incrassatis  nee 
apiculatis. 

Cell.  veg.  11x7, 14x7,  14x8,  15x7,  15x8,15x10,  16x10, 
18  xll/i. 

Guildford (23,  88);  Auburn  (57;;  Botany  Bay  (91). 

A  simpler  form  of  the  type,  genei-ally  found  in  company  with 
it.     The  apiculus  is  replaced  by  a  pointed  apex. 

OOCYSTIS   SUBHEXAGONA,  H.sp.       (PI.  viii.,  f.7). 

Cellul;e  parvw  subhexagonn;;  lateribus  in  medio  pamllelis,  ad 
apices  convergentibus;  apicibus  acuminatis  liaud  inciussatis. 

Cell.  veg.  12x7,  16x10,  17x9,  17x10,  20x12,  20x14, 
21  X  13,  22  X  13,  25  x  14,  25  x  15,  26x  15,  26  x  17,  34  x  24/i. 

Guildfoi-d^45,  60,  70,  146);  Auburn  (49,  57,  149);  Sydney 
Water  (65);  Duck  Ci-eek,  Clyde  (74);  Botany  Bay  (91). 

Chloivplasts  discoid.  This  form  is  very  closely  connected  with 
O*  apiculata,  being  probably  intermediate  between  var.  obena 
and  0,  anstralieiisis  mihi.  Its  axial  ratio  agrees  with  that  of 
the  former,  varying,  as  it  does,  from  1  '4  to  1  '8 : 1  '0;  average  of 


I 
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1 2  specimena,  I  *6 : 1  *0.  It  has  the  internal,  mucous  lining  com- 
mon to  forms  of  O.  apicfikUa,  but  the  shape  is  of  a  different 
type,  and  the  apex,  though  pointed,  is  not  apiculate.  I  have, 
therefore,  kept  it  separate. 

OocYSTis  NoRDfiTRDTiANA  (De  Toui)  mihi.     (PL  ix.,  f.l3). 

"CellulK  (binie  aut  quatemte)  elliptic^  vel  fere  circulari-ellip- 
tic»,  membrana-in  utroque  fine  tuberculo  instructa  (ut  in  omnibus 
speciebus  hujus  generis  plus  minus  evidenter?)."     Nordstcdt,  /.c. 

Cell  veg.  long.  28,  lat.  18 /a. 

Li8more(l85). 


0 


^ 


Text-fiK.21.— (a)0.  cutymmetrica  W.  West,!  x  520);  after  \V.  West. 
{h)0.  spec.,  Schin.,(  xfiOO);  after  Schmidle.  (f )  O.  rotunda 
Schm. ;  after  Schmidle. 

Syn.,  O.  Nagelii  forma,  Nordstedt,  Frw.  Alg.  N.Z.,  1888,  p.21; 
0.  Nagelii  forma  Nordstediiana  De  Toni,  Sylloge  Alg.  i.,  1889, 
p.664;  O.  spec.,  Schmidle,  Alg.  aus  dem  Nyassasee,  1902,  p.  7 9, 
T.  iii.,  f.5.  In  the  first  place,  it  seems  to  me  impossible  to  place 
Xordstedt's  specimens  under  O.  Nagelii.  The  latter  in  an  oblong 
type  verging  on  the  cylindrical,  while  these  are  described  as 
ranging  from  elliptical  to  ainutst  circtUar-elliptic.  There  is  also 
the  question  of  the  apical  tubercle.  From  his  i-emarks  in  paren- 
thesis, fiuprtiy  Nordstedt  seems  to  have  considered  its  presence  as 
of  little  importance.  Nevertheless  (apart  from  mother-cells)  the 
only  published  type  with  an  apical  papilla  is  Schmidle's  unnamed 
i  species  from  Lake  Nyassa.     And,  in  my  experience,  the  apical 

papilla  is  exceedingly  uncommon;  out  of  1 70  specimens  of  Oocysiis 
measured  for  these  notes,  only  two  showed  a  papilla;  and,  of 
those  that  showed  a  slight  apiculation,  all,  without  exception, 
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appertained  to  O.  apiculatu  West,  of  which  species  the  apiculus 
is  characteristic.  Nor  is  the  papilla  more  common  in  Eremo- 
spJuzra  rirufi*  ( which,  from  my  point  of  view,  is  an  OocyUis),  Out 
of  70  specimens  measured,  it  occurred  in  no  more  than  two.  The 
only  forms  in  which  the  tubercle  seems  to  be  indifferently  present 
or  absent  are  O.  pandurifoinnU  West,  and  Erem.  xnridis  v. 
doli/ormis  mihi.  F  have  never  noted  either  tubercle  or  apiculus 
in  any  form  which  is  generally  non-tuberculate  or  non-apiculate. 

Var.  ROTUNDA  (Schm.)  mihi.     (Text-fig. 2 Ir). 

Cell,  rotundw,  10- 11 /a  latie,  utroque  jx^lo  tuberculat«." 
Schmidle,  i.e. 

Hchmidle,  Beitr.  z.  Alpinen  Algenfl.,  p.8,  T.14,  f.7a,  A,  1895. 
I  have  not  noted  the  occurrence  hero  of  this  form,  which  seems 
to  me  to  be  a  moi*e  globose  variation  of  O*  Nordstedtiana,  Noixl- 
8tedt*s  smallest  size  is  10  x  10 /ui. 

OocvsTis  Chodati,  nom.nov.     (PI.  viii.,  f.8-11). 

Cellulae  ovales  vel  ovali-oblongie,  ubique  lequaliter  rotundatte; 
latei'ibus  arcuatis,  apicibus  late-rotundatis  nee  apiculatis,  nee 
incrassatis.     Chloroplastides  pulviniformes. 

Cell,  matric.  sphaer.  diam.  33-40,  oval.  long.  30-47,  lat.  25-40; 
cell.  veg.  vel  autosp.  16  x  12,  18  x  12,  20  x  12,  24x16,  24x18, 
28  X  22,  30  X  20,  34  x  25,  40  x  30/i. 

Aubuni(49,  56,  135);  Guildfoixl  (60,  124,  146);  Fairfield(112). 

Syn.,  0.  aolitariay  pro  parte,  in  Chodat,  Alg.  vertes,  p.  189, 
f.  104F,  autospores.  Hi  is  species  is  regularly  oval  or  oval-oblong, 
rounded  everywhere.  It  differe  from  0,  solitaria  especially  in 
the  broadly  roundcni  ends  without  papilla  or  internal  incrassation. 
Also,  the  cells  being  broader,  the  axial  ratio  is  smaller.  The 
latter  varies,  in  the  examples  given  above,  from  1  '3  to  1  '6 : 1  '0, 
the  average  being  1*4: 1*0.  In  0.  solitariay  the  ratio  is  greater, 
the  cells  being  proportionately  longer  and  more  pointed.  Some 
of  the  smaller  sizes  of  0,  Chodati  come  very  near  to  0,  NdyeHx\ 
the  cells,  however,  are  broader  in  proportion  and  more  oval. 
This  fonn  is  generally  found  (m  swampy  ground,  especially  the 
larger  sizes. 
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O0CY8TI8  AU8TRALIEN8IS,  n.sp.     (PL  viii.,  f.12,13). 

Cellulie  late  elliptico-lanceoIataB;  lateribus  a^ualiter  arcuatis 
usque  ad  poioe  sensim  sensimque  convergentibus;  apiculis  acu- 
minatis  baud  incrassatis.     Cbloroplastides  pulviniformes. 

Cell,  matric.  spbsBr.  diam.  46,  lanceol.  45  x  38;  cell.  veg.  vel 
autosp.  20  X  12,  20  x  14,21  x  13,23  x  17,24  x  14,24  x  15,  27  x  18, 
30x17,30x20,30x21/1. 

Auburn  (49,  57, 104,  105, 135,  139);  Collector;  Lismore  (185). 

C/!  Chodat,  /.c,  p.  189,  f.l04G,  H,  for  somewhat  similar  but 
irregular  forms.  This  species  is  another  of  our  swamp-forms. 
The  cells  are  the  shape  of  0.  laciistris  Chod.,  but  have  discoid 
chloroplasts,  and  a  different  habitat,  0,  IncvrStris  being  a  plank- 
ton-form. In  optical  section,  there  are  nearly  always  five  chloro- 
plasts each  side,  and  one  at  each  end.  The  dimensions  are 
much  the  same  as  in  0.  ChocUui;  in  both  also  the  axial  ratio  is 
approximately  3 : 2.  As  autospores,  they  are  generally  found  in 
thin- walled,  oval  or  lanceolate  mother-cells,  but  I  have  noted  them 
produced  by  undoubted,  uninfiated  specimens  of  EremospJuprn 
riridU,  easily  recognised  by  the  irregular,  mucilaginous,  inner  ct^ll- 
wall.  See  text-figure  3  in  the  introduction,  and  compare  Chodat, 
Bot.  Zeit.,  1895,  PI.  v.,  f.9. 

O0CY8TI8  PANDURIFORMI8  W.  West. 

*H3.  magna;  cellulis  solitariis  vel  in  famil- 
iis  e  4-8  cellulis  formatis  consociatis,  cellu- 
lis 2-2^plo-longioribus  quam  latioribus, 
ovatis,  lateribus  leviter  concavis,  apicibus 
incrassatis  et  subacutis."     W.  West,  Lc, 

Cell.  v^.  long.  82,  lat.  max.  30  fi. 

Rook  wood  (107). 

W.  West,  New  Brit.  Frw.  Alg.,  J.R.M. 
See.,  1894,  p.l5,  PLii.,  f.33-35.  A  rare 
form,  of  which  I  have  seen  only  one  speci- 
men; the  shape,  however,  is  too  charac- 
teristic to  be  mistaken.  West's  dimen- 
sions are  50-6 li  long,  by  23-25i  broad.  A  forma  major  West,  is 
distinguished  by  him  in  the  same  place,  size:  **long.  cell.  7 7 ft;  lat. 


(PL  viii.,  f.l4). 


Text-fig.  22. 
O.  panduri/ormis  W. 
We8t,(xo'2());  after 
W.  West. 
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medio  29/i;  lat.  max.  32'5/t."  Considering  the  variation  in 
dimensions,  which  is  general  in  these  forms,  this  might  very  well 
he  included  in  the  type  along  with  that  given  ahove.  Chodat 
considers  that  this  species  is  biologically  a  form  of  EremoBphasra 
viridisy  and  with  this  I  entirely  agree.  It  is,  however,  a  character 
which  0.  pandnri/ormiH  shares  with  all  the  other  "species"  of 
Oocyfitis. 

A  var.  pachyderma  West,  /.r.,  p.  16,  PL  ii.,  f.36,  is  also  re- 
corded, differing  only  in  the  very  thick  cell- wall  ("membrana 
cellularum  2 •5-2*8 ft  crassa,''  West. 

OocvsTis  ovALis  (Tumer)  W.  k  G.  S.  West.     (PL  vuL,  f.l5, 16). 

"Mediocris,  2-2^-plo  longiorquam  lata;  cellulis  ovalibus,  lateri- 
bus  ventricosis,  apicibus  rotundatis.  Membrana  crassa,  glabra.^ 
Turner,  /.c. 

Cell.  veg.  50  x  26,  62  x  32/*. 
Rook  wood  (107). 

Syn.,  Cylindrocystis  o^xditt  Tumer,  Frw.  Alg.  R  Ind.,  1892, 
p.  16,  T.  L,  f.5  (fig.  sinistr.).  About  this  form,  W.  &  G.  S.  West, 
Some  recently  published  DesmidieaB,  Joum.  Bot.,  1895,  No. 387, 
p. 6 6,  remark:  "From  the  perfectly  elliptical  form  and  smooth, 

thick  membrane,  this  appears  to  us  to  be  a 
si)ecies  of  Oocystitt,^^  Their  opinion  is  con- 
firmed by  my  finding  it  here  in  the  form  of 
autospores,  PL  viii.,  f.l7.  It  is  not  surprising, 
however,  that  Tumer  should  have  considered 
Text-fiff  23^  ^^  *  Cylindrocystis,  as  the  generally  prevailing 
CyHndrocystU  oixiUm  character  of  the  chloroplasts  is  unlike  that  of 
Tumer;  after  any  other  species  of    Oocystis^  and,  in  some 

Turner.  specimens,  the  contents  are  disposed  almost 

exactly  as  in  that  genus,  PL  viii.,  f.l5.  The  chloroplasts  are 
minute,  fusiform  or  digitate  masses,  disposed  longitudinally,  and 
radiating  somewhat  from  the  nucleus  to  the  apices.  The  same 
type  of  chloroplast  is  found  also  in  Eremosphoera  occasionally. 
Turner's  specimens  were  smaller  than  ours;  he  gives  long.  40-42, 
lat.  17-20/i. 
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Var.  SUBTRUNCATA,  n.var.     (PL  viii.,  f.  17-1 9). 

Cellulie  oblongn  interdum  ptene  cylindraceie,  lateribus  minus 
anniatis,  apicibus  subtruncato-rotundatis. 

CelL  matric.  elliptic.  80  x  40;  cell.  veg.  yel  autosp.  60  x  20, 
50  X  26,  54  X  24,  60  x  32,  61  x  32,  62  x  26,  62  x  32,  70  x  32/i. 

Rookwood(107);  Lismore(240). 

Ciflindrocystis  avalis  Turn.,  Lc,  T.  i.,  £.6  (fig.  dextr.).  Turner 
gives  two  different  forms  for  his  Cyl,  avalisy  the  right-hand  one 
ODB  of  which  can  hardly  be  described  as  oval.  I  have  separated 
this  form,  therefore,  as  var.  »tibtruncatn.  It  is  more  common 
than  the  type,  and  is  distinctly  oblong,  verging  sometimes  on 
subcylindrical,  with  subtruncately  rounded  ends.  In  specimens 
found  with  the  type  in  sample  No.  107,  the  chloroplasts  were 
digitate,  but  I  have  noted  others  at  Lismore  with  chloroplasts  of 
the  usual  discoid  character. 
Forma. 

Apicibus  late-rotundatis  nee  subtruncatis. 

CelL  v^.  70  X  32/i. 

Auburn  (140). 

Var.  CVLINDRACBA,  n.var.     (PL  viii.,  f. 20-22). 

Celluhe  plus  minusve  distincte  cylindraceee;  lateribus  levissime 
arcuatis  subparallelis;  apicibus  late-rotundatis  vel  subtruncatis. 

Cell  v^.  vel  autosp.  62  x  28,  66  x  28,  67  x  40,  86  x  32/x. 

Rookwood(107). 

In  this  form,  the  sides  are  nearly  parallel,  and  only  slightly 
arched.  Slender  specimens  are  quite  cylindrical,  the  broader 
more  oblong.  I  have  noted  that,  in  this  variation,  it  may,  per- 
haps, occur  also  in  the  other  forms,  the  cell  is  provided  with 
what  appear  to  be  two,  large,  pale  reddish-brown  pyrenoids,  one 
in  either  half  of  the  cell.  -  In  this  condition,  the  cell  simulates  a 
Cylindrocysiis  very  closely  indeed.  The  same  occurs  in  0, 
laeu9iri»  var.  paiudensis  mihi,  in  which  form  this  presumed 
pyrenoid  is  sometimes  pale  brown  and  sometimes  pale  green.  I 
am  inclined  to  believe,  however,  that  these  bodies  are  not  pyre- 
noids, but  nuclei  with  a  layer  of  chlorophyll  or  oil-drops  surround- 
ing them.      Pyrenoids,  when  they  occur,  are  found,  one  in  each 

10 
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chloropUst,  not  occupying  the  centra  of  the  semicell.  Moraover, 
the  chloroplaats  in  such  cells  radiate  from  this  central  body  to 
the  ends  and  to  the  centre.  Again,  this  form  of  cell  ttlways 
develops  a  pair  of  gpherical  autoapores;  we  may  take  it,  therefore, 
I  think,  that  such  are  temporarily  biDucleated,  prior  to  forma- 
tion of  autospores.  We  have  here  also  a  case  of  an  OoeyHu 
giving  rise  to  the  smaller  sizes  of  Eremogphara;  cf.  PI.  viii.,  f.30, 
and  Chodat,  Bot.  Zeit.  1895.,  T.v.,  f.8. 

Species  unknown  to  me. 

OOCYSTIS   OEM  I  IT  AT  A  Nag. 

"Familiis  e  cellulia  geminis  formatis,  cellulis  ovoideis,  nonnun- 
quam  singulis  intra  cellulie  matricalis  membranam  vesiculo  ampll- 
atam."    De  Toni,  /,c. 

In  Raljenhorst,  Fl.  Eur.  Algarum,  iii.,  p.63  (1868);  De  Toni, 
Sylloge  Alg.,  i.,  p. 664.  Syn.,  OocyitU  minor  (mteroeoeea)  Itzig. 
0.  geminata,  in  my  opinion,  is  a  twmen  delendum.  Without 
figure  or  dimensions,  the  expression  "ceUttlia  ovoideis"  applies 
equally  well  to  any  number  of  forms.  Every  species,  also,  is 
capable  of  developing  two  autospores  to  the  family. 
OocVBTia  OIOAS  Archer. 

"Familiis  (cellulis  initialibus)  late 
ellipticis,  subinde  quasi  globosis,  amplis, 
60-70x50-60/1,  plerumque  oellulaa  2 
includentibus."     De  Toni,  I.e. 

"0.  magna;  cellulis  solitariis  vel  in 
familiis  e  3  cellulis  formatis  consociatis; 
cellulis  late  ellipticis,  1^-plo  longioribus 
quam  iatioribiis,  apicibus  latissime  ro- 
tundatis  ct  non-incrassatis;  contentum 
chlorophylloBum  cellularuro  granulosnm 
TMTig^a*.  l***  viride."     W,  West,  I.e. 

0.  gigat  f.  minor  W.  West,  C/.  Archer,  in  Quart.  Joum.  Micr. 
( X 620);  after  W.Wwt.  Sci.,  1877,  p.l05  (no  fig.),  De  Toni, 
Sylloge  i.,  1889,  p.66S.  W.  West,  New  Brit.Frw.Alg.,1894,p.l4; 
the  laat-Tiamed  gives  long,  eel  1. 4  0-50' 5 /i,  lat.cell.32'540/i;  diatn. 
fam.  1  cell.  67  x  52/.. 
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Forma  mikor  W.  West.     (Text-fig. 24). 

*'F.  oellulis  minoribus,  If-plo  longioribus  quam  latioribus, 
wngwla  vel  in  familiis  e  4  cellulis  compositis.''  West,  /.c,  p.  14, 
Fl.  u^  f.28. 

The  author  records  the  dimensions  as  Fam.  4  cell.  76  x  63/i; 
long.  cell.  36-2-40,  lat.  cell.  26-28-6/*. 

Var.  INCRA88ATA  W.  West. 
(Text-fig.25). 

"Var.  membrana  cellularum  iii- 
crassata  et  apicibus  incrassatis  et 
subprotuberantibus."  W.  West,  /.c, 
p.l4,  Fl.  ii.,  f.37. 

The  dimensions  given  are,  long. 
oeU.  56fs  lat.  cell.  39/a.  Quite  a 
different  shape  from  that  figured  as 
the  type;  it  would  be  better  placed 

as  a   variation  of  0.  twdulosa  W.  o.  gigas  vat.  iiicrai<mtaW,\  West, 
West,  Ix,,  Fl.  ii.,  f.31.  (  x520);  after  W.  West. 

OocYSTis  PUSiLLA  Hansgirg. 

Mentioned  by  W.  &  G.  S.  West,  in  Notes  on  Frw.  Alg.,  Jouni. 
Bot.,  1899,  p.335,  where  it  is  compared  with  O.  parva  W.  k  G. 
S.  West.     I  do  not  know  in  what  publication  it  is  described. 

OocY8Tis(])  BRUNNEA  Tum.     (Text-fig.26a). 

"  Cell  with  pale  brown  mucous  contents,  of  an  oblong  foi-m, 
contained  in  a  proper  membrane,  having  two  orbicular  cells 
placed  in  the  direction  of  its  long  axis,  which  nearly  fill  up  the 
entire  length,  and  are  pressed  closely  together  at  the  centre. 
lliese  cells  appear  filled  with  perfectly  clear  colourless  fluid  or 
macus,  sxkd  have  at  their  inner  margins  each  a  reddish -bix)wn 
granular  nucleus.  Outer  cell-membrane  punctated.  lx>ng.  38, 
lat.  27/1."     Turner,  l.c,  (Wallich  MS.  No.348). 

C/.  Turner,  Alg.  E.  Ind.,  189-2,  p.  156,  T.  xxi.,  f.7.  IWh 
figure  and  description  are  taken  from  Wallich  s  manuscnpt.    The 
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note  of  interrogation  in  the  name  ia  Turner's,  and,  indeed,  from 
the  description  ("pale  brown  mucous  contents,"  4c.)t  >'  '*  ^^' 
tremely  unlikely  that  the  specimen  figured  was  an  Ooej/ttit,  or 
any  uther  species  of  freshwater  alge.  The  name  may  well  be  set 
aside. 


Text-fig.'2«.— («)  0.(r)  liruiuira  Turaer,(>i«OOl;  after  Turner.  <ft)  0.(*) 
mammUlata  Tum.,(  x  1500);  after  Turner,  (c)  Hyatolheca  kiana,  a 
(onn,(  K  560),  origins). 

00CY8TI8(^  MAHMILLATA  Tum.      (Textrflg.266). 

"0.  sub-circuhiris,  pauUo  longior  quam  lata,  apictbus  paullo 
deprestiis,  apice  in  centra  rotundata  vel  distinct^  mammillata; 
divisiu  verticalis;  a  vertice  visa  perfecte  circul&ris.  Long.  16, 
lat.  15-3^."    Turner,  ^c. 

C/.  Turner,  Frw.  Alg.  E.  Ind.,  1892,  p.l55,T.xxi..  f.U.  The 
queiy  again  ia  Turner's.  This  fonn  might  have  been  accepted 
without  question  as  a  genuine  Ooeytlia  but  for  the  vertical  line 
from  pole  to  pole.  Such  a  thing,  I  have  never  noted  in  any 
specimen  of  Ooegglis  whatever.*  In  empty  cells  of  Eremotphtera, 
it  is  true,  faint  lines,  2-4  or  so  in  number,  may  often  be  seen 
radiating  out  from  the  poles,  but  even  theee  do  not  stretch  dis- 
tinctly from  pole  to  pole.  I  figure  here  a  form  of  Jfffolothtea 
hiang  Nord.,  with  prosilient  suture,  which,  both  in  size  and 
appearance,  comes  very  close  to  Turner's  specimen.  The  dimea- 
sions  of  the  cells  are  21  x  31/i,  suture  37 /i.  Solitary  cells  of 
Ifyaf.  hiaiM  are  not  at  all  uncommon  in  my  gatherings. 


•  On  this  point,  liowever,  the  figures  of  (;)0/aufocyit(M  ciitgtiiata  Bohlin, 
Alg.  Regnellsoben  Exp.,  T.  i.,  f.11-13,  are  worthy  of  consideration. 
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OocYSTis  sociALis  Ostcnfeld. 

Cells  4-8  in  a  family,  elliptical,  15-20/x  long  and  8-12/x  broad, 
with  two  chloroplatjts. 

Cy.  Ostenfeld,  Phytopl.  fra  det  Kasp.  Hav.,  (Medd.  fi-a  den 
naturh.  Foren.  Kopenliagen,  1901)  p.  138,  f.lO.  I  have  not  seen 
this  memoir,  and  the  details  I  give  are  irom  Lemmeimann,  Nord. 
Plankt.,  xxi.,  p.  16. 

Si/no7iyms, 

O.  rupestris  Kirchner  =  0.  Ndgelii  A.  Braun. — "  Zellen  ob- 
long, ungefahr  doppelt  so  lang  als  dick,  meist  einzeln,  da  die 
Mutterzellhaut  sehr  fnih  zerrissen  wii-d."     Kirchner,  Lc. 

0,  setigera  Archer  =  Lagerheimia  spec. — Quart.  Journ.  Micr. 
Sci.,  1877,  p.  194,  M.  C.  Cooke,  Brit.  Frw.  Algaj,  p. 27,  remarks: 
"We  are  unable  to  give  any  description  of  this  species,  which,  so 
far  as  we  are  aware,  bears  only  a  manuscript  name." 

0.  ciliata  Lagerheim  =  Lagerheimia  cUiata  (Lag.)  Chodat. — Cf, 
Lagerheim,  Pedi.  Protococco.  Palmell.,(K.Vet.-Akad.Forh.,  1882, 
No.2)p.76,T.iii.,f.33-37.     Syn.,  ChodateUa  ciliata(L&g,),  Lemm.* 

O.  cUi€Ua  P  amphitricha  Lag.  =  Lagerheimia  ciliata  var.  amphi- 
tricha,  Cf.  Lagerheim,  Bidr.  t.  Sveriges  Algflora,  (K.  Vet.-Akad. 
Forh.,  1883,  No.2)  p.61,  T.  i.,  f.25,  26. 

O.  cUiala  var.  radians  W.  &  G.  S.  West  =  Lagerheimia  ciliata 
var.  amphitricha  Lag.  Cf,  W.  &  G.  S.  West,  New  and  Inter- 
esting Frw.  AlgsB,  J.R.M.S.,  1896,  p.  161,  PL  iii.,  f.l5. 

0.  Echidna  Bohlm  =  Lagerheimia  Echidna  (Bohlin).  Cf, 
Bohlin,  Zur  Morph.  u.  Biol,  einzell.  Alg.,  p. 5 18.  Syn.,  ChockUella 
Echidfia  (Bohlin)  Chodat,  Alg.  vertes,  p.  192. 

0.  Ndgelii^  forma,  Nord.  =  0,  Nordstedtiana  (De  Toni)  mihi. 

O.  Ndgelii  f.  Nordstedtiana  De  Toni  =  0,  Nordstedtiana  (De 
Toni)  mihi. 

O.  rotunda  Schmidle  =  0.  Nordstedtiana  var.  rotunda  (Schm.) 
mihi. 


*  In  Plankton  of  the  Sydney  Water-Supply,  these  Proceedings,  1912, 
Vol.  xxxvii.,  Part  3,  I  have  shown  that  Lcujtrheimia  and  ChodaJelia  are 
one.  There  is  no  generic  difference  m  the  aeta%  which  are  interchangeable 
in  the  same  form. 
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0  elliptica  W.  West,  incl.  f.  miiior  West,  =  0.  Ndgelii  A. Br. 
— "O.  cellulis  in  familias  e  4-8  cellulis  foimantes  consociatis, 
cellulis  oblongo-ellipticis,  2|-plo  longius  quam  latius,  apicibus 
rotundatis  et  non-incrassatis.''  W.  West,  Alg.  Eng.  Lake  Distr., 
p.  24. 

0,  sphcerica  Turner,  =  0.  Ndgelii  var.  macrospora  (Turn.)  mihL 
— ''Cellulse  hyalinee  globosee,  interne  familias  2-8  cellularum  ellip- 
ticarum  includentes.  Cellulw  juveniles  forma  irregulariter  sub- 
sphsericse.  Diam.  outer  cell  65;  inner  cell  long.  32,  lat.  13 /a." 
Turner,  Frw.  Alg.  E.  Ind.,  1892,  p.  155,  no  fig.  A  spherical 
mother-cell,  with  elliptical  autospores  32  x  13fi  in  dimensions. 
The  latter  are  almost  certainly  identical  with  the  autospores  of 
Hydrocytiam  mnerosponim  Turner,  ibid.y  p.  154,  T.  xx.,  f.32, 
[  =  0.  Ndgelii  var.  nuuyroapora  (Turn.)  mihi]  which  measure 
39  X  13/x.  The  diiference  in  outline  of  the  mother-cell  is  of  no 
consequence. 

llydrocyiium  mcLcroaporum  Turn.  =  0.  Ndgelii  v.  niacroapora 
(Turn.) mihi. — "H.  dimensione  irregularis:  cellula  ovata,  apicibus 
acuminata  (fere  ut  in  //.  acuminatum  Braun)  sed  tubo  pai-vo  vel 
foramine  apicali  instructa;  sporis  2-4  magnis  longe  ovalibus  in- 
cludentibus."     Turner,  /.c,  p.l54,  T.  xx.,  f.32. 

Cylindrocystia  ovalis  Turner  =  pro  parte  0.  ovalis  (Turn.)  W. 
«k  G.  S.  West;  pro  pai*te  0,  ovalis  v.  subtruiicaia  mihi. — "C. 
mediocris,  2-2 ^-plo  longior  quam  lata;  cellulis  ovalibus,  lateribus 
ventricosis,  apicibus  ix)tundatis.  Membrana  crassa,  glabra.'' 
Tumor,  Z.c,  p.  16,  T.  i.,  f.5. 

0.  asymmetrica  W.  West  =  0.  apiculata  var.  aifymmetrica 
(Wept)  mihi. — "O  parva;  cellulis  semper  solitariis,  asymmetrice 
oblongo-ellipticis,  2^-plo  longioribus  quam  latioribus,  dorao  valde 
convexis,  venti-e  leviter  convexis;  apicibus  incrassatis  et  acumin- 
atis;  contentum  cellularum  viride  granulatum."  W.  West,  New 
Brit.  Frw.  Alg.,  p.  14,  15,  PI.  ii.,  f.27. 

0.  Marssonii  rjeiniii.  =  0.  crassa  Wittrock. — Sec.  W.  ik  G.  S. 
West,  Frw.  Al^.  N.  Iivland,  p. 68;  and  Chodat,  Alg.  vertes,  p.  190. 

0.  gigas  var.  Borgei  FiCmm.  =  0.  Ndgelii  v.  Borgei  (Jjdmm,) 
mihi. — "Zellen  liinglich  cylindrisch,  8-14:3-5f^"  Lemmermann, 
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Plank t.  Schwed.  Gewass.,  p.  107;  in  O.  Borge,  Bot.  Notiser,  1900, 
T.  i.,  f.3.  It  is  impossible  to  understand  why  this  form  has  been 
placed  under  0.  gigcUy  which  is  a  very  large  form,  and  broadly 
oval  or  oblong.  The  cylindrical  is  one  of  the  regular  type-forms 
of  O,  Ndgdiiy  and  Lemmermann  himself,  /.c,  classifies  it  with 
that  species.     I  have  not  seen  the  figure. 

0.  pdctyica  Lemm.  =  0.  Ndgdii  A.  Br. — "  Zellen  zu  4-8  von  der 
weiten,  gallertartigen  Mutterzellhaut  umschlossen,  elliptisch,  mit 
zahlreichen  wandstandigen  Chromatophoren,  ohne  Pyrenoide,  1 2/x 
lang  und  7fi  breit,  Hiille  66:77/x."  Lemmermann,  Nord.  Plankt., 
xxi.,  p.  16,  f.56.  The  author  himself  classes  this  with  0.  Nagpfii; 
and  the  very  large  mother-cell,  on  which  he  relies,  is  of  no  value 
as  a  specific  characteristic. 

O,  gpec.f  Schmidle  =  0.  Nordstedtiana  (De  Toni)  mihi. — "Zellen 
stets  einzeln,  beiderseits  mit  je  einem  Tuberkel,  breit  elliptisch, 
40/1  lang,  32  breit."     Schmidle,  Alg.  aus  d.  Nyassasee,  p. 7 9. 

O.  Ndgelii  p  Novcf.  SemluE  =»  0,  Novas  SenUice  Wille. 

O,  croBsa  y  nodulosa  ( West)  Chodat  =  0.  iwdulosa  W.  West. 

OoeysteUa  ncLtans  Lemm.  =  0.  lactutris  var.naton«(Lemm.)mihi. 

0,  gheoeystiformis  Borge  =  0.  apiculata  W.  West. — "Cellulae 
ellipsoideae  in  utroque  fine  tuberculo  parvo  instructse,  2-multse  in 
familias  tegumento  general i  crasso  ut  in  GlcRocyatide  involutas 
congestie;  contentus  guttulas  2  oleosas  fovens."  Borge,  Siissw. 
Chlor.  V.  Feuerland,  p.25,  T.  ii.,  f.l. 

0,  Ndgelii  v.  minulissitna  Bernard  =  0.  If  ova  Semlice  Wille. 

0,  ell%j}tica  var.  AfrieaiM  G.  S.  West  =  0.  Ndgelii  v.  Africana 
(G.  S.  West)  mihi. 

Genus  EREMOSPHiERA  De  Bary. 

Syn.,  CMorosphara  Henfrey,  1859,  spc.  G.  S.  West,  Brit.  Frw. 
AlgiB,  p.  2  29. 

Eremosphjera  VIRIDI8  Dc  Bary.     (PI.  ix.,  f.l,  2). 

Cell,  matric.  diam.  104,  118,  230,  250,  280,  285,  290,  306,  330/x. 
Cell.  veg.  vel  autosp.  diam.  42,  44,  46,  48,  50,  60,  65,  70,  74,  76, 
78,  80,  86,  90,  94,  95,  100,  105,  110,  133/i.  Membr.  crass.  1-4 /x. 
Corp.  centr.  diam.  ca.  16/x. 
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Auburn  (57,  59,  07,  118,  119,  135,  140,  14K,  149);  Rookwood 
(107,  171);  Potta  Hill  (l;)H);  Giiildfonl  (70,  124):  Canley  Vale 
(128);  Lismore  (240);  Coogeo  (4,  13,  24). 

Cf.  De  Bai-y,  CoiijugHtw,  11^58,  pp-SS,  50,  T.  viii.,  f.26,  27; 
Chodtkt,  Entwickoluiig  der  Ermno- 
ilJtani  viridit,  Bot.  Zeit.,  liii.,  T.  v.; 
Eichler,  Mat^ry.  do  flory  Miedzyrzeca, 
1894,  T.  ii.,  f.5;  G.  S.  West,  Brit  Frw. 
Algse,  p.229,  f.99. 

De  Baiy's  figureH  work  out  at  diam. 
82-84/1.  Eichler,  I.e.,  p.  123,  gives  40fs 
if  1  read  aright  his  note  ("w  kazdej  do 
40/1  srednicy"),  but  his  figure  shows 
diam.  66/i.     G.  S.  West  furnishes  56- 
200/1,  and  Chodat  26-200/t.     I  have 
never  observed  ttny  vegetative  speci- 
men or  auto6pore  smaller  than  diam. 
42/1.     The  much  greater  size  of  the 
mother-cells,    compared    with    that  of 
even  the  largest  vegetative  cell,  shows 
that   the   formation    of   autospores  is 
'  generally  accompanied  by  inflation  of 
the  original  cell. 
Var.  ACUMINATA,  n.vftr.     (PI.  Ix.,  f.3-6). 
Cellule  libene  subglobosK  vel  ellipticH!,  ad  polofi  plus  minusve 
acuminatte,  Interdum  apicibuN  papilla  humillima  inatnictis. 

Cell.  veg.  63x57,  70x64,  70x  67,  72x64,  74  x  70,  78x67. 
80x65,  80x74,  80x75,  82x74,  82x76,  95x87,  100x90, 
106x95,  120x  114/1.     Membr.  crass,  l-4/i. 

Auburn  (67,  106,  140,  148,  149,  159);  Potts  Hill  (138);  Rook- 
wood  (163);  Li8more(240). 

This  variety  is  not  uncommon  wherever  the  type  is  found. 
With  the  two  following,  it  shows  distinctly  the  polarity  of  Erf- 
moaphatra,  which  is  very  little  noticeable  in  spherical  specimens. 
Every  degree  of  inflation  can  be  observed,  connecting  this  form 
with  the  type,  but  tlie  apices  are  more  or  less  acuminate  in  all. 


Text-fig.  Z7. 
■iW.  Ue  By.  [a] 
X  390;  after  Ue  Bsry. 
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The  membrane  is  often  somewhat  incrassate  at  the  poles,  and 
oocasionally,  but  very  rarely,  a  slight  papilla  is  present.  Axial 
ratio  varies  from  1-05  to  1-23: 1*00,  the  average  of  twelve  records 
being  1-1  to  I'O. 

Var.  ovALis,  n.var.     (PL  ix.,  f.7,  8). 

CellttUe  late-ovales;  apicibus  late-rotundatis  nee  acuminatis; 
membrana  interdum  utroque  polo  introrsum  incrassata.  Chloro- 
plastides  at  in  forma  typica. 

Cell.  v^.  54x48,80x66,  80x70,  80x74,  84x70,84x74, 
85x75,  90x82,  92x82,  94x88,  96x86,  98x86,  98x88, 
100x86,  100x88,  104x94,  110x93,  110.x  100,  110x104, 
120  X  110/A.     Membr.  crass.  1^-6^. 

Coogee(58,  93);  Auburn  (67,  119,  140,  148,  149,  164);  Rook- 
wood  (107);  Canley  Vale  (128);  Potts  Hill  (138);  Guildford  (146). 

Almost  as  common  here  as  the  type,  in  company  with  which 
it  is  generally  found.  The  apices  in  this  form  are  rounded  off, 
not  acuminate  as  in  var.  tumminata.  Occasionally,  they  are 
flattened  somewhat,  showing  a  tendency  to  pass  over  into  var. 
doiiformis.  The  inner  mucous  layer  of  the  membrane,  when 
present,  is  nearly  always  longitudinally  corrugate.  The  ratio  of 
the  axes  varies  from  about  1*1  to  1*2:1-0,  the  average  of  the 
twenty  specimens  given  above  being  1*12:1*00.  Quite  plentiful 
in  some  gatherings,  e,g,,  Nos.67  and  107. 

Var.  DOLiFORMis,  n.var.     (PJ.  ix.,  f.9,  10). 

Cellule  libers  oblongBe,  doliformes;  lateribus  plus  minusve 
arcuatis;  apicibus  truncatis  interdum  papilla  instructis;  angulis 
obtuse-rotundatis.     Cellulas  matrices  non  vidi. 

Cell.  veg.  86x72,  88x70;  114  x  100  ap.  30;  120x  97  ap.  30; 
120x105,  142x118^. 

Auburn  (118,  140,  174);  Fairfield  (79);  Canley  Vale  (128); 
lismore  (240). 

Rarer  than  the  preceding  forms,  it  nevertheless  generally 
tarns  up  in  any  habitat  where  the  type  is  found.  Chloreplasts 
are  of  the  usual  irregular  lozenge-shape.  Sometimes  there  is  a 
slight  apical  incrassation  on  the  inner  side  of  the  membrane, 
and,  more  rarely,  a  tubercle  outside. 
11 
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Var.  NODOBA,  n.var.     (Fl.  ix.,  f.l  1,  1 2). 
Cellulffi  sphericte,  membrana  ntroque  polo  introrsum  incrusate. 
Cell.  diam.  40,  42,  50,  62,  56;  membr.  crau.  2-Sfi. 
Potts  Hill  (138);  Auburn  (140, 148, 149);  Li8inore(240). 

Var.  Chodati,  nom-nov.     (Text-fig.28). 
Cellulte  late-el lipticB,  ovalee;  lateribuB  arcuatis;  apicibue  late- 
rotundatia,  ntroque  polo  interdum  iutrorfluin 
incrassatis.     ChloroplaBtidee  in  laminis  radian- 
tibuB  ordinatn. 

Cf.  Chodat,  Bot.  Zeit.,  1895,  T.  v.,  f.lO;  no 
dimensions  given,  nor  magniUcation.  I  have 
Dot  met  with  tbis  form,  wbich  is  somewhat 
like  var.  ovo^u  but  more  elliptic,  not  so  aub- 
globose.  The  chloroplasts  also  are  different, 
_  ^  ^  being  small,  radiating  laminte,  instead  of  the 
daii  mibi;  after  usual  parietal  discs.  The  large,  central  body 
Chodat.  indicates  that  it  is  a  form  of  Bremotpkara. 

EXPLANATION  OP  PLATES  Vn.-IX. 

Plato  Tii. 

Figg.  1-4.— OocjiXm  NSgtiii  A.Br.,  three  forms  of  the  type;  (1-3),  x  1000; 

(4),  K  1330. 
Fip.G.  e.  „  „       inother-oeUs;  (5),  x  3O0;  (6),  x  66S. 

Fig. 7.  „  .,       var.  oU»a,  n.var.,l  n  1330). 

Fig.8.  „  ,,       var.  CHrto,  n. var., (x  1330). 

FigB.9,  10.— 0.  A'oiit  StnUia  Wille;  <B),  mothor^«ll,(x866)!  (10),  one  of 

the  autoapores,!  x  1330). 
Figs.ll,  la       „  „       t.wMVor  Wille;  (ll).mothBr-oeU,(xaOO);<12), 

on  autoapore,(  x  1330). 
Fig8.13-1T.        ,,  .,       var.   aiiHraiKO,   n.var.,  (13-16),  from   Pan*- 

mstU;  (13,  14),  x  «S6;  (15),  x  1000;  (1«,  17), 

from  Liini«re,(  x  13301. 
Figs.  18,  19.— O.  cm*KiVM.  OiatJ\rtJdH,  iioni.iiov.,(ISl,mother-oeIl,(.xSea); 

(19),  one  of  the  autospores,(  x  1000). 
Fig.20. — 0.  lacmtri*  Chodat,  with  two  generations  of  auto8poree,(  x  1000). 
Fig.21.  „  var.  nataru  (Lemm.)  mihi,(  k  1000). 

Figs.  22, 23.      „  var.  /Kt/udcTwiu,  n.  var. ;  (22),  mother-oell,  ( x  330) ;  (23), 

one  of  the  auU>iiporee,(  x  1330). 
Fig.24.  „  the  same,  with  diBlerent  iihloroplaBU,(  x  1000). 

FigB.2.'i,  26,— 0.  par.u  \V.  k  O.  S.  Weit,(  x  1000). 
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Fig8.27, 28.— O.  nodulona  var.  awftrafis,  n.var.;  (27),  x  1330;  (28),  x  900. 

Fig.29.— O.  Mlitaria  Wittrock,(  x  1330). 

Fig.aO. — O.  ititbmaritia  Lagerh.,(  x  1330). 

Fig.  31. — O.  roitUa^  nusp.;  (n),  nucleus,  (  x  1(X)0). 

FigB.32,  33. — O.  9uh9phanr%ca^  n.8p.;  (n),  nucleus;  (32),  x  665;  (33),  x  1000. 

Plate  viii. 
FigB.1^  2.— Ocy0<w  apicuicUa  W.  West,(  x  1330). 
Flg.3.  „  „         var.  o6eMZ,  n.var., (x  1330). 

Figs. 4-6.  ,,  „         var.  simplieioTj  n.var.,(  x  1330). 

Pig. 7.  ,,       Mi6AejEa^ia,  n.sp.,(  X  1330). 

Figs. 8- 10.        „       ChodoUiy   nom.nov.;   (8,  9),  free,    vegetative  cells,   (8) 

X  1330,  (9)  X  665;  (10),  mother-cell,  (  x  1000). 
Fig.  11. — Sremoaphcera  viridis  with  autospores  of  0.  ChodcUi{  x  500). 
Figs.  12,  13. — O,  ausircUiensis,  n.sp.;  (12)  mother-cell,  (  x  800);  (13),  free, 

vegetative  oeU,(  x  1000). 
Fig.U.— a  pandurifarmu^  W.  We8t,(  x  500). 
FigB.15,  16. — O.  omiis  Turner;  (15),  with  digitate  chloroplasts,  (  x(565); 

(16)  with  discoid  chloroplasts,  (  x  500). 
Figs.  17- 19. — O.  oixdis  var.  gubtrwncata,  n.var.;  (17)  mother-cell  (  x  665); 

(18,  19)  free,  vegetative  oells,(  x  665). 
Figs. 20-22. — O,  opcUis  var.  c^indracea^  n.var.;  (20)  as  mother-cell  to  two 

autospores  of  E.  riridis,{  x  570);  (21, 22)  x  665;  (o)  red  oil-globules. 
Fig.23. — O.  apicuIoUa  var.  nplendidaf  n.var.;  (  x  900). 

Plate  ix. 

Figs.  1,2. — Ertmoaphftra  Hridis  De  Bary;  mother-cells  with  small-sized 
autospores  (diam.  60yui);  (1)  much  inflated  (  x  135),  (2)  very  little  in- 
flated, the  membrane  closely  swathed  round  the  four  autospores 
(  x  335);  8-celled  specimens  in  the  same  condition  were  also  noted. 

Figs. 3-6. — E.  riridis  var.  actaninatat  n.var.;  (3,5)  free,  vegetative  cells 
(  X  360),  (4)  mother-cell  (  x  135),  (6)  one  of  the  autospores  (  x  400). 

Figs.7-8. — E.  mridis  var.  otnlisy  n.var. ;  (7)  x  335,  (8)  showing  longitudinal 
and  horizontal  sulcse  (indicated  by  dotted  lines)  in  the  inner  mem- 
brane ( X  500). 

Figs.  9,  10. — E.  riridis  var.  doli/armift,  n.var.;  (9)x270,  (10)  with  apical 
papilla  ( X  380). 

Figs.  11,  12. — E,  nridv*  var.  nodosa^  n.var.;  (12)  showing  inner  membrane 
pitted  with  shallow  scrobiculie  interiorly,  (  x  665). 

Fig.  13. — Oocy«li^  Xordsttdtiana;  n.sp.,  (  x  665). 
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THE  CHEMICAL  INVESTIGATION  OF  SOME  POISON- 
OUS PLANTS  IN  THE  N.O.  SOLANACE^. 

F  ART  ii,  Nicotian  A  suavrolbns^  and  the  Identification 

OF  ITS  Alkaloid. 

By  James  M.  Petrie,  D.Sc.,  F.I.C,  Linnban  Macleay  Fellow 

OF  the  Society  in  Biochemistry. 

(From  the  Phyaxological  Laboratory  of  the  University  of  Sydney,) 

Nicotiana  suaveolens  Lelim.,  the  '*  native  tobacco  "  of  Austra- 
lia, and  the  only  endemic  species,  is  plentiful  in  the  interior  of 
this  State.  It  grows  about  three  feet  high,  and  is  often  a 
troublesome  weed  in  the  stock  country.  It  is  a  drought-resistant 
plant,  and  spreads  over  large  tracts  of  land  in  the  dry  seasons. 
Hence  it  is  that,  when  grass  and  other  fodder  plants  are  withered 
or  overrun  by  this  weed,  it  is  often  the  only  green  plant  left 
available  to  starving  animals.  It  is  then  readily  eaten  by  stock, 
and,  according  to  the  reports  of  the  owners  and  Inspectors,  the 
results  are  variable.  Though  in  many  cases  no  apparent  harm 
has  followed,  there  is  still  a  consensus  of  opinion  among  stock- 
men, that  many  of  their  losses  must  be  attributed  to  this  plant. 

The  only  record  of  tests  having  been  made  on  this  species,  is  a 
paper  by  Dr.  Bancroft  (Proc.  Roy.  Soc.  Queens.,  iv.,  1887,  p. 9), 
in  which  he  states  that  the  physiological  effect  of  the  extracts  on 
animals  resembled  that  of  extracts  of  true  tobacco  and  of  pituri. 

The  following  is  the  account  of  a  chemical  investigation  of 
this  plant,  which  was  undertaken  to  decide  definitely  the  nature 
of  its  active  principle,  and  also  to  determine  whether  this  con- 
stituent is  present  in  quantity  sufficient  to  cause  death. 

Extraction  of  active  principle:—  For  this  purpose,  plants  were 
collected  in  the  midsummers  of  1911,  1912,  and  191 3,  chiefly 
from  the  dry  North- West.  Through  Chief  Inspector  Symons,  of 
the  Stock  Department,  a  sample  was  received  from  Narrabri. 
This,  on  its  arrival,  contained  37  per  cent,  of  moisture,  and  con- 
sisted of  leaves,  stalks,  and  roots.*  The  whole  sample  was  ex- 
tracted with  alcohol,  and  the  solvent  afterwards  removed  by 
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distillation  under  diminished  pressure.  The  extract  gave  all  the 
general  alkaloid  reactions,  and  smelt  strongly  of  tobacco.  The 
alkaloid  was  completely  removed  from  this  extract  by  petroleum 
spirit  (b.p.  under  45'*C)  after  making  alkaline  with  sodium 
hydroxide.  From  this  coloured  solution,  the  alkaloid  was  care- 
fully purified  without  loss,  by  shaking  it  into  water  and  petro- 
leum spirit  successively,  many  times,  and  finally  obtained  as  a 
eolourless,  aqueous  solution.  This  solution  was  slightly  alkaline 
and  possessed  the  odour  of  nicotine.  It  was  then  titrated  with 
tenth-normal  acid  and  alkali,  and  gave  an  equivalent  of  2  c.c.  of 
acid  neutralised  by  the  alkaloid.  If  this  quantity  be  calculated 
as  nicotine,  it  represents  0*0324  gm.,  and  is  0*124  per  cent,  of 
the  plant  (dried  at  100*). 

A  second  sample,  from  the  Castlereagh  River,  in  the  Coonam- 
ble  district,  was  obtained  from  Mr.  Break  well,  of  the  Department 
of  Agriculture.  This  sample  had  been  spread  out  to  dry  in  the 
air  to  avoid  mould  in  transit,  and  when  received  it  contained 
only  9  per  cent,  of  moisture.  The  whole  of  the  material,  con- 
sisting of  leaves  and  stalks,  in  this  case  was  subjected  to  dis 
tillation  in  a  current  of  steam,  the  powdered  plant  being  first 
mixed  with  0*5  per  cent,  sodium  hydroxide  in  solution,  and  a 
large  excess  of  milk  of  lime.  The  whole  of  the  alkaloid  passed 
into  the  distillate;  and  the  residue  in  the  still  being  free  from 
alkaloid,  showed  that  no  non-volatile  alkaloid  existed  in  the 
plant.  The  voluminous  distillate  contained  much  ammonia, 
which  is  derived  from  the  cleavage  of  amido  compounds,  and  this 
free  ammonia  was  eliminated  by  passing  a  current  of  air  through 
the  solution  for  many  hours.  The  alkaloid  was  next  converted 
into  oxalate,  and  the  fluid  concentrated  at  a  low  temperature  to 
about  300  c.c.  From  this  solution  ether  removed  the  alkaloid, 
and  the  ether  extract  was  carefully  purified  and  dried.  The  ether 
was  then  slowly  removed,  and  the  residue  dried  to  constant 
weight;  0*07  gm.  was  obtained,  which  represented  0*01 1  per 
cent,  of  the  plant-material  dried  at  100*0. 

Another  quantity  was  collected  for  me,  near  Picton,  about  50 
miles  from  Sydney,  by  Mr.  E.  Cheel,  of  the  National  Herbarium. 
This  consisted  of  fresh,  green  leaves  and  stalks,  with  72  per  cent. 
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of  moisttire.  The  whole  was  distilled  as  before,  in  a  current  of 
steam,  until  the  alkaloid  was  completely  volatilised.  The  alka- 
loid was  isolated  and  purified  as  in  the  last  case,  neutralised 
with  excess  of  tenth-normal  oxalic  acid,  and  the  excess  deter- 
mined by  titration,  using  cochineal  indicator.  The  result  in 
this  case  gave  0'0178gm.  of  alkaloid,  or  0*015  per  cent,  of  the 
plant  (dried  at  100*). 

If  we  regard  the  above  sample  containing  72  percent,  of  water 
as  a  fair  average  specimen  of  fresh  material,  we  can  express  these 
results  also  in  terms  of  the  green  plant,  and  thereby  form  a  better 
idea  of  the  amount  of  alkaloid  in  the  original  plant  as  eaten  by 
stock.     The  results  may  then  be  stated  :  — 

Amount  of  Alkaloid  expressed  as  Nicotine. 


(1)  0U^>%  of  fresh  plant. 

(2)  0*0a3%  of  fresh  plant. 

(3)  0'(XH%  of  fresh  plant. 


0124%  of  plant  dried  at  100*'C. 
0011%  of  plant  dried  at  lOO'C. 
0015%  of  plant  dried  at  lOO^C. 


Eocamination  of  the  Alkaloid^ — The  aqueous  solution  is  alkaline 
to  litmus,  and  possesses  a  burning  taste,  and  the  characteristic 
tobacco  odour.  The  pale  yellow  substance,  when  exposed  to  the 
air,  oxidises,  and  turns  dark  brown;  it  then  possesses  the  nause- 
ating odour  of  nicotine. 

Of  the  salts  of  nicotine,  the  most  characteristic,  and  the  one 
best  adapted  for  the  identification  of  the  alkaloid,  is  the  picrate. 
Accordingly,  the  picrate  was  prepared  from  the  aqueous  solution 
by  the  addition  of  excess  of  picric  acid.  The  dense  yellow  pre- 
cipitate, amorphous  at  first,  gradually  assumed,  on  standing,  the 
characteristic,  thin,  yellow,  needle-shaped  crystals.  At  the  same 
time,  pure  nicotine  picrate  was  prepared  Under  similar  conditions, 
and  the  crystals  compared.  Under  the  microscope,  they  were  pre- 
cisely alike.  The  crystals  were  washed  completely  with  distilled 
water,  and  recrystallised  three  times  from  water,  then  finally  dried 
at  lOO^C.    The  melting-points  were  then  determined  together: — 

Picrate?  of  N.  HuaveolenB  alkaloid   — ni.p.  2 18*'C.  (corrected). 

Picrate  of  pure  nicotine 218 

The  two  mixed  together 218 

The  melting-point  of  nicotine  picrate  has  been  determined  by 
Pinner  and  Wolifenstein  as  2i8*G.(Ber.24,  1891,  66). 


BT  J.    M.    PBTRIB.  151 

The  alkaloid  of  Nicotiaria  simveolens  is  therefore  nicotine. 

For  the  purpose  of  comparison,  pure  nicotine  tartrate  (B.W.) 
was  decomposed,  and  the  nicotine  distilled  from  it  in  a  current 
of  purified  hydrogen  gas.  It  was  collected  and  at  once  sealed 
up  in  the  receivers.  From  this  colourless  liquid,  the  nicotine 
picrate  was  prepared. 

Toxicity  of  tfie  jjlatU : — Nicotine  is  probably  the  most  violent 
poison  known.  Wynter  Blyth  gives  the  lethal  dose  for  a  human 
adult  as  about  6  mgs.  In  Abderhalden's  *'  Biochemisches  Hand- 
lexikon,"  it  is  stated  that  5  mgs.  suffice  to  kill  a  medium-sized 
dog  in  three  minutes.  It  is  evident  from  these  data,  taking 
even  the  lowest  value  of  nicotine  in  the  above  results,  that  there 
is  enough  contained  in  one  half  pound  of  the  green  plant,  to 
poison  an  ordinary  sized  sheep. 

References  to  the  plant  as  a  stock  poison  :  -  Of  the  80  or  more 
species  of  Nicotiana,  only  a  few  are  known  to  contain  nicotine. 
NirMuina  suaveolens  being  limited  to  the  Australian  continent, 
the  records  of  fatalities  are  all  local.  But  it  is  referred  to,  also, 
by  European  authorities,  such  as  Dragendorff  in  *'Die  Heilpflan- 
zen,"(1898)  as  a  poisonous  plant;  by  Greshoff  in  his  *' Mono- 
graphia  de  plantis  venenatis^'  as  poisonous  for  cattle;  and  by 
Pammel  (**  Poisonous  Plants,''  1911)  as  poisonous  to  stock.  It 
is  described  by  F.  M.  Bailey,  as  a  stock  poison  in  Queensland, 
and  by  Professor  Ewart  as  a  feebly  poisonous  plant  in  Victoria. 
Mr.  J.  H.  Maiden  states  that  it  is  very  deadly  to  all  stock,  and 
refers  to  many  instances  of  poisoning  of  cattle,  sheep,  pigs,  and 
rabbits.  In  his  '^  Plants  reputed  poisonous  to  Stock,"  Mr. 
Maiden  describes  a  sudden  fatality,  in  1891,  of  300  healthy 
cattle,  travelling  on  the  great  stock  route  through  Milparinka. 

Summary. — The  results  of  this  paper  prove  that  Nicotiana 
stMveolens  contains  the  extremely  poisonous  alkaloid  nicotine, 
and  that  the  nicotine  is  present  in  sufficient  quantity  to  poison 
stock. 

I  express  my  thanks  to  Professor  Sir  Thomas  Anderson  Stuart, 
in  whose  laboratory  the  work  was  done. 


152 


THE   INSTABILITY   OF  LEAF-MORPHOLOGY  IN    ITS 
RELATION  TO  TAXONOMIC  BOTANY. 

By  a.  a.  Hamilton. 

• 

In  the  ordinary  routine-work  of  the  Sydney  National  Her- 
barium, parcels  of  specimens  are  received  from  liorticultural,  agri- 
cultural, arboricultural,  pastoral,  and  dairying  districts  accom- 
panied by  requests  for  information  from  the  consignors,  Farmers, 
Stock-Inspectors,  Sliire Clerks  (administering  the  '*  Noxious 
Weeds  Act"),  Foresters,  Secretaries  of  Agricultural  Bureaux, 
School -Teachers,  and  other  correspondents  who  do  not  pr9fes8  any 
knowledge  of  systematic  botany.  As  a  consequence,  the  speci- 
mens forwarded,  in  many  cases,  are  examples  in  leaf  only;  and  the 
difficulty  in  determining  such  specimens,  arising  from  the  absence 
of  the  definite  characters  exhibited  by  the  flowers  and  fruits, 
especially  in  the  case  of  economic  plants  or  those  suspected  of 
poisoning  stock,  to  which  considerable  responsibility  attaches, 
attracted  the  attention  of  the  writer  to  the  extensive  range  of 
leaf-variation  found  within  the  limits  of  a  species,  and  a  corres- 
ponding similarity  in  the  leaves  of  distantly  related  plants. 
While  engaged  collecting  a  series  of  specimens  to  illustrate  the 
ecology  and  xerophily  of  the  strand -flora  of  Lady  Robinson's 
Beach,  a  change  in  the  leaves  of  Senecio  lautus  Forst.,  from 
flaccid,  thin,  and  entire,  at  a  distance  from  the  beach,  to  crass, 
firm,  succulent,  and  pinnatisect  as  the  beach  was  approached 
(18;  1913,  p.396),  together  with  examples  of  Clematis  glycinoide$ 
DC^  exhibiting  a  gradual  reduction  of  the  normal  trifoliate  leaf, 
to  a  simple  one,  occurring  on  an  individual  plant,  (loc.  cit) 
accentuated  the  impression  already  created.  Attention  was 
directed  to  the  subject  in  the  field,  and  collections  made,  demon- 
strating, for  the  greater  part,  the  variation  of  leaves  within  a 
species,  and  exhibited  from  time  to  time  at  the  Meetings  of  this 
Society.  A  series  of  examples,  chiefly  Australian,  most  of  them 
familiar  to  local  workers  and  readily  available,  together  with 
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references  from  the  works  of  Austrmlian  botanists,  illustrating 
the  leaf-characters  affected,  is  now  submitted,  and^  in  certain 
cases,  oTidence  is  offered  as  to  the  conditions  operating  in  the 
production  of  leaf-variation.  For  exotic  examples  and  more 
detailed  causation,  see  Schimper(88)  and  Warmingcaa)  The 
factors  afiecting  leaf-morphology,  examples  of  which  are  given, 
may  be  briefly  summarised. 

Mdapkie.  —The  preference  shown  by  certain  plant-associations 
of  our  indigenous  flora  for  a  particular  soil-formation  has  been 
demonatrated  by  local  botanists  and  geologists  (though  further 
data  on  this  interesting  subject  are  desirable),  and  this  influence 
is  largely  contributory  to  leaf- variation;  the  growth  on  a  rich 
basaltic  soil,  compltred  with  that  inhabiting  a  poor  sandstone 
formation,  needs  no  comment,  so  obvious  is  the  effect  on  the  sis^e 
and  shape  of  the  leaves  in  plants  capable  of  adaption  to  both 
sitiiationB. 

CItffuUic. — The  degree  of  heat  or  cold  encountered  largely 
regalstes  the  size,  pilosity,  texture,  and  glaucousness  of  leaves. 
The  occurrence  of  similar  forms  of  leaf  in  some  species  of  alpine 
and  desert  plants,  due  to  the  climatic  conditions  obtaining  in 
such  r^ons,  is  noted  in  all  ecological  text- books;  and  plants 
approaching  these  inhospitable  regions  from  stations  in  which 
the  conditions  are  more  temperate,  exhibit  variation,  which,  in 
some  instances,  may  be  traced  by  well  marked  gradations. 

Sxpo9ur€  V,  SKdUr, — The  adaptable,  dry  ridge,  or  elevated 
plateau  habitu^  alters  its  foliar  characters  in  conformity  with 
the  conditions  obtaining  in  the  valley,  or  sheltered  slope,  when 
changing  its  habitat.  The  close  association  of  plants  (growing 
in  exposed  situations)  for  mutual  protection  and  shelter,  modifies 
the  sixe  of  the  leaf. 

BUfHUion. — The  measure  of  elevation  is  seen  to  affect  leaves 
in  sice,  pilosity,  and  texture.  Examples  of  hairiness  in  alpine 
plants  growing  under  xerophytic  conditions,  and  glabrous  forms 
growing  as  hygrophytes  are  given(16;  p  34). 

Pkfnological, — Irr^ularity  of  rainfall  is  the  principal  agent  in 
pbenological  leaf -change;  a  sudden,  copious  rain  after  a  prolonged 
period  of  drought,  accelerates  the  production  of  foliage  which 
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cannot  be  maintained,  when  the  supply  of  water  is  exhausted, 
the  leafage,  as  a  consequence,  becoming  attenuated.  Hetero- 
phylly,  and  dimorphism,  may  (in  part)  be  attributed  to  this  cause. 

llydrophylly, — The  degree  of  permanence  of  the  water-supply 
(river,  creek,  lagoon,  waterhole,  <&c.)  necessitates  elasticity  in  the 
leaf-characters  of  the  individuals,  or  associations  of  plants  fre- 
quenting these  stations. 

InsUibiliiy  of  foothold.  -  One  of  the  devices  adapted  as  a  pro- 
tection against  uprooting,  by  plants  growing  in  the  shallow 
pockets  of  soil  in  alpine  situations,  and  exposed  to  fierce  storm- 
blasts,  is  the  rosetted  form  of  basal  leaf  (16;  p. 33).  This  char- 
acter is  simulated  by  several  swamp-dwellers,  notably  members 
of  the  Orders  Goodeniaceae  and  Droseracese,  as  a  supporting 
agency  in  maintaining  an  upright  position,  and  to  counteract  the 
laxity  of  the  soil-conditions  obtaining  in  a  bog.  An  instance  of 
a  plant  (Goodenia  dimorpha  Maiden  <b  Betche)  which  had  been 
prostrated  by  a  storm,  growing  an  extra,  basal  rosette  on  a  branch 
which  touched  the  ground,  and  rooting  it  to  secure  an  anchorage, 
was  given  (18;  1914,  p.470).  The  muddy,  insecure  environment 
of  the  saline  estuary  has  imposed  on  its  plant-guests  the  task  of 
making  provision  for  repelling  tidal  invasion;  and  similarity  of 
leaf-characters  has  been  brought  about,  through  the  use  of  the 
same  protective  devices,  by  Zoysia  pungena  Willd.,  and  Spore- 
bolus  viryinieus  Humb.  <b  Kunth,  the  convolute  leaves  of  these 
estuarine  grasses  offering  a  minimum  of  resistance  to  the  ebb  and 
flow  of  the  tide.  The  insecurity  of  the  shifting  sand-dune  is,  in 
some  measure,  responsible  for  similarity  in  the  foliage  of  the 
carpet-forming  species,  Afesembryanthemum  edule  Linn.,  and  M. 
cBquilatercUe  Haw.,  though,  in  this,  as  in  the  previous  examples^ 
more  potent  factors  than  those  indicated  have  also  been  engaged 
in  moulding  the  leaf-characters  of  these  plants. 

i>rama^0.— Stagnant  water  lying  at  the  roots  of  plants  in 
clayey  soils,  clay-pans,  and  shallow  rock-basins,  appreciably 
alters  the  facies  of  the  foliage.  In  hilly  sandstone-country, 
sudden  dessication,  owing  to  rapid  drainage  after  a  copious 
rainfall,  compels  the  dweller  in  such  regions  to  modify  the  siie 
and  texture  of  its  leaves. 
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HaiaphUy. — Succulence  is  the  predominating  character  noted 
in  species  growing  in  saline  situations,  which  affects  their  leaf- 
morphology;  and  it  has  been  demonstrated  that  the  leaves  of 
certain  species  are  increased  in  size  and  thickness  by  their  prox- 
imity to  tidal  waters.  Characters  evolved  by  the  necessity  for 
provision  against  the  absorption  of  an  undue  quantity  of  sodium 
chloride  have,  in  the  case  of  many  beach  and  estuarine  plants, 
indnced  a  degree  of  similarity  in  the  leaves  of  plant-associations 
adopting  a  common  device,  and  variation  in  groups  dependent 
upon  di£fering  contrivances  to  obviate  this  danger. 

Hwmoua  ttcidiiy, — The  swamp-dwelling  fraternity  of  plants 
supplies  instances  of  similarity  of  foliage  arising  from  the  com- 
munal use  of  xerophytic  devices  tending  to  decrease  the  absorp- 
tion of  the  swamp-water,  which  contains  the  elusive,  deleterious 
compounds,  known  as  humous  acids. 

IfuoUuion  V.  Shade, — Among  plant-associations  growing  in 
open  sandstone-country  incapable  of  carrying  an  arboreal  vegeta- 
tion, a  similarity  in  foliage  is  displayed  by  species  belonging  to 
diSoring  families,  due  to  the  common  necessity  for  a  reduced 
leaf-surface,  with  accompanying  characters,  calculated  to  mini- 
mise the  injurious  action  of  unbroken  sunlight.  The  shade,  and 
luxuriant  food-supply  afforded  by  the  conditions  obtaining  in 
the  *'  Brush"  forest,  have  permitted  an  increase  in  the  size  and 
flaccidity  of  the  leaves  of  its  inhabitants,  which  has  resulted  in 
many  resemblances  in  leaf -characters,  in  plants  widely  separated 
in  relationship. 

Juvenility  v.  Adolescence, — The  variation  attributable  to  the 
transition  from  juvenile  to  adult  growth  affects  pilosity,  viscidity, 
armature,  marginal  division,  and  axial  altenation;  the  division 
of  the  young  leaves  (pinnate)  in  the  genus  Acacia,  as  opposed 
to  the  phyllodic  character  of  the  adult  foliage,  and  the  opposite 
or  alternate  arrangement  of  the  juvenile  or  mature  leaves  of  the 
genus  Eucalyptus,  is  common  knowledge.  Characters,  arising 
from  protective  devices  adopted  by  the  young  leaves,  are  dis- 
carded when  no  longer  necessary.  Scabridities,  and  asperities 
become  more  conspicuous  as  the  leaves  age,  owing  to  shrinkage 
in  their  texture.  The  foliage  of  young  plants  is  frequently 
larger  than  that  of  older  growths. 
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TratupirtUion. — The  preventive  measures  adopted  by  plants 
against  excessive  transpiration  are  responsible  for  similarity,  or 
variability  in  leaf-characters,  according  to  the  resultant  effects 
of  uniformity  or  opposition,  arising  from  the  methods  used  to 
regulate  the  loss  of  moisture. 

Adaptability. — The  plant  possessing  the  ability  to  exist  in  a 
varied  habitat  must,  of  necessity,  be  capable  of  modifying  its 
leaf-structure  to  conform  with  the  changes  in  the  environmental 
conditions,  the  phrase  "common  and  variable"  being  exception- 
ally applicable  to  adaptable  species. 

Teratological. — The  meristematic  attack  of  microscopic  insects 
probably  plays  a  more  important  part  in  the  moulding  of  leaf- 
characters  than  has  been  generally  recognised.  Leaf-twisting, 
and  axial  disarrangement  of  the  alternation  of  whorls,  may  be 
set  up  by  insect-attack  or  mechanical  injury. 

Most  of  the  above  factors  are  capable  of  demonstration,  but 
there  remain,  the  uncertain  effect  of  heredity,  and  the  still  less 
known  equation  "Mutation,"  to  exercise  a  disturbing  influence 
on  leaf -characterisation.  The  changes  brought  about  by  natural 
hybridisation,  and  cross-fertilisation,  though  still  largely  a  matter 
for  conjecture,  cannot  be  disregarded  in  a  consideration  of  the 
morphology  of  leaves. 

Examples, 

RANUNCULACEiE. 

The  marginal  toothing,  the  leaf-character  separating  Clematis 
arietata  R.  Br.,  from  C,  glycinoides  DQ,y  is  inconstant;  and  vari- 
ation in  the  leaflets  of  the  latter  has  already  been  noted.  The 
foliage  of  Ranuncvliis  plebeius  R.Br.,  and  that  of  N,  hirtus  Bks. 
and  Sol.,  are  difficult  to  separate,  hairiness,  the  character  chiefly 
relied  upon,  being  subject  to  age,  and  environmental  conditions; 
the  dissection  of  the  leaves  varies  on  the  individual  plant. 

DiLLBNIACBJB. 

The  xerophytic  leaves  of  several  Hibbertias  are  so  similar  as 
to  be  of  little  value  to  the  systematist;  those  of  H.  linearis  R.Br., 
and  H,  obtusifolia  DC,  approach  each  other,  and  are  finally 
inseparable. 
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CBUCIFBRiB. 

The  flaccid  leaves,  ranging  from  simple  to  lyrate,  and  pinna- 
tifid,  of  many  Cruciferous  plants,  are  generically  similar,  and 
frequently  indistinguishable. 

Viola  BiBiE. 

Leaf -divergence  in  loiiidium  JUifarme  F.v.M.,  due  to  environ- 
mental conditions,  was  noted,  and  specimens  from  the  Blue 
Mountains  exhibited  before  this  Society  {12;  p.d92)  showing, 
under  hygrophytic  conditions,  a  flaccid,  elongated  leaf  2^  inches 
long;  while,  on  examples  from  an  elevated,  dry  ridge,  the  longest 
leaf  found  measured  barely  ^  inch. 

POBTULACBJE. 

Mr.  A.  H.  S.  Lucas  brought  living  plants  of  ClayUniia  aus- 
tralasica  Hk.,  from  Mt.  Kosciusko  to  Sydney,  and  found  that 
ihe  new  shoots  liecame  perfectly  glabrous,  the  glaucousness  of 
the  plant  also  disappearing,  with  the  vestiture,  under  cultivation 
in  a  warmer  climate(16;  p. 22). 

RUTACBA. 

Exceptional  heterophylly  in  Zieria  involucrata  R.Br.,  was 
demonstrated  in  a  series  of  specimens  from  Valley  Heights,  ex- 
hibited before  this  Society(12;  p.393).  Mr.  J.  Stirling,  F  LS., 
(M;  p.  103 2)  remarks  of  Zieria  Smithii  Andr.,  var.  macrophylla^ 
''in  specimens  of  this  arborescent  form,  procured  at  different 
altitudes  and  situations  as  regards  humidity,  dryness,  <&c.,  differ- 
ences in  the  leaves  represented  by  thickness,  and  (in  the  sub- 
alpine  vars.^  in  having  a  dense,  stellate  tomentum  on  the  under- 
side." Again,  wndet  Bwonia  anemonifolia  A.  Cunn.,(Z.c.,  p.  1054) 
"  the  division  of  the  leaves  into  pinnse  in  some  forms,  and  the 
pubescence  of  others,  are  not  constant  characters."  .Mr.  Stirling 
also  refers  to  leaf-variation  in  other  Rutaceous  plants,  arising 
from  differences  in  soil,  climate,  and  elevation.  The  Blue 
Mountain  representative  of  B.  jwlygalifolia  Sin.,  var.  robusta 
Benth.,  is  a  xerophytic  form  of  li.  anemanifolia  A.  Cunn.,  the 
leaflets  in  the  latter  showing  a  gradual  change  as  the  plants 
attain  a  more  luxuriant  station(18;  1914,  p.648).     The  hetero- 
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phyllous  leaves  of  B.  ledifolia  Gay,  a  species  well  known  to  local 
botanists  for  its  leaf- variation,  are  described(4;  Vol.  i.,  p.314)  as 
simple,  trifoliate,  or  rarely  5-,  or  even  7-foliate.  Specimens  from 
French's  Forest  (Coll.  £.  A.  Holden;  Sept.,  1906),  exhibited 
before  this  Society  by  Mr.  J.  H.  Maiden,  F.L.8.,  on  behalf  of 
Mr.  T.  Steel,  F.L.S.,  with  reference  to  a  case  of  assumed  hybrid- 
ism, B,  Jloribwuda  X  B.  serrulcUa  Sm., (These  Proceedings,  1906, 
p.566)  showed  an  interchange  of  leaf-characters  between  these 
two  species,  which  was  accentuated  by  further  variation,  in 
another  example  from  Deewhy,(T.  D.  Mutch;  August,  1915) 
exhibited  for  Mr.  Maiden(18;  1915,  p. 419). 

A  series  of  specimens  of  Eriostemon  hispidulus  Sieb.,  from 
Spring  wood,  illustrating  leaf -variation  in  size,  shape,  margin,  and 
length  of  petiole,  was  exhibited(18;  1915,  p.415)  taken  from 
bushes  growing  under  apparently  similar,  environmental  condi- 
tions; and  an  additional  series  is  here  noted,  from  plants  of  B, 
talicifoliiLS  Hm.f  also  growing  under  similar  conditions,  on  a  sandy 
flat  at  Woy  Woy(A.  A.  Hamilton;  June,  1915),  ranging  from 
broad  lanceolate,  2x  finch,  to  narrow  linear,  2x  ^  inch,  and 
from  ^  to  3  inches  long.  Specimens  of  Phebalium  squfimulonun 
Vent.,  in  the  National  Herbarium,  show  a  considerable  range  of 
variation  in  the  dimensions  of  the  leaves  of  this  widely  dis- 
tributed species,  in  several  instances  obviously  due  to  environ- 
ment; the  scurfy  scales  vary  in  colour  from  red  to  black,  the 
margins  are  from  barely  recurved  to  almost  re  volute,  and  the 
apices  are  from  acuminate  to  broadly  obtuse,  truncate,  or 
emarginate. 

Meliacb^. 
Mr.  Bentham's  description  of  Flindersia  mcuiulosa  F.v.M.,(Fl. 
Aust.  i.,  p#389)  is  elastic. 

Sapindacea. 
The  botanical  description  given  by  Mr.  Maiden  of  Atalat/a 
hemigfmica  F  y.M.,(19;  ii.,  p.  122,  P1.60)  shows  that  the  leaves  of 
this  species  may  be  simple  or  pinnate,  from  2-8  inches  long,  the 
petiole  terete  or  winged,  or  the  leaflets  decurrent  on  the  petiole, 
forming  a  large  2-  or  3-lobed  leaf,  such  a  leaf  being  depicted  as  a 
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detail,  in  the  carefully  executed  plate  by  Miss  M.  Flockton, 
illustrating  this  species.  A  series  of  leaves  of  Dodowea  tri- 
queira  Wendl.,  showing  a  considerable  range  of  variation  within 
thia  species,  was  exhibited  before  this  Society (18;  1915,  p.  628). 

Leguminosje. 

In  this  Order,  the  genus  Acacia  has  presented  many  problems 
in  leaf-variation  to  the  systematist,  the  exceptionally  wide  range 
of  habitat  of  many  species  of  the  genus  necessitating  consider- 
able alterations  in  the  structure  of  the  foliage,  to  meet  the  re- 
qairements  of  the  varied  environmental  conditions  encountered 
within  the  sphere  of  their  activities.  An  example  of  this 
elasticity  is  found  in  the  alteration  of  the  texture  of  its  phyllodes, 
by  A.  suaveolens  Willd.,  during  its  passage  from  the  lower  to  the 
higher  elevations  on  the  Blue  Mountains(12;  1915,  p.389)  In  a 
footnote  to  his  description  of  A  ro$teUifsra^  Bentham,  (4;  ii , 
p.S68)  who  has  reduced  A.  subbinervia  Meissn.,  to  a  synonym  of 
his  species,  writes  — "  The  semmd  nerve  of  the  phyllodia,  from 
whence  Meissner  <ierived  his  name,  very  seldom  occurs,  and  was 
therefore  in  some  measure  exceptional  in  the  specimen  described 
by  him."  Discussing  the  A.  dectirrens  Willd.,  group  of  "Wattles," 
Mr.  J.  H.  Maiden(19;  iii.,  p.  40)  draws  attention  to  the  following 
points  :  — The  pinnules  of  all  vary  more  or  less  in  each  variety  in 

length,  breadth,  and  insertion A  decurrence  of  leaf-stalks 

is  common  to  all The  indumentum  is  variable The 

number  of  glands  varies  in  each  variety  in  the  same  tree. 
Farther  remarks  by  the  author  accentuate  the  wide  range  of 
variation  within  this  group.  Under  A  jmmila  Maiden  &  Haker, 
(SO;  p.87)  is  the  following  note  by  Messrs.  Maiden  &  Betche  :  — 
'*8ince  publication  of  this  species,  many  additional  localities 
have  been  discovered and  the  additional  material  necessi- 
tates some  modification  of  the  description.  The  phyllodia  are 
described  as  6  lines  long  and  1  line  broad;  it  should  read  instead, 
phyllodia  from  ^  to  nearly  l^  inches  long,  1  line  broad  in  the 
short-leaved  forms,  considerably  narrower  in  the  long-leaved 
specimens."  Mr.  R.  H.  Cambage,  F.L.S.,(5)  illustrates  some  of 
the  difficulties  in  discriminating  between  several  members  of  this 
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genus  on  foliar  characters,  with  special  leference  to  venation 
and  texture.  In  (ft;  1900,  p.595)  he  applies  the  test  of  brittle- 
I  less  to  the  phyllodes  as  a  differentiating  character  between  two 
closely  allied  species,  incidentally  mentioning  that  this  test 
is  of  no  value  in  dried  specimens.  In  a  later  paper,(6;  1900, 
Mr.  Cambage  returns  to  this  subject,  and  notes  (p. 7 19)  that 
the  species  A.  homalophyUa  A.  Cunn.,  ^'Tarran,''  whose 
foliage  was,  by  its  clean  break,  separated  from  A.  Cambagei 
R.  T.  Baker,  "  Gidgea,"  shares  this  character  with  A,  pend^da 
A.  Cunn.,  '* Myall,''  similarity  in  phyllodic  texture  between 
them  being  also  noted.  In  his  description  of  A.  diffiormUy 
the  author,  Mr.  R.  T.  Baker,  F.L.S.,  (8;  1897,  p.  164)  con- 
siders it  necessary  to  explain,  at  some  length,  the  difference's 
in  foliar  characters  between  his  species  and  A,  penninerv%» 
Sieb.,  to  avoid  confusion  between  them,  referring  also  to 
the  variability  in  foliage  found  in  the  latter  species  and  its 
vars.  Examples  of  the  pinnate-leaved  A,  discolor  'W]]]d.,(18; 
1915,  p. 209)  collficted  from  a  series  of  plants  growing  in  company 
on  the  slope  of  a  hill  at  Cook's  River,  emphasised  the  irregularity 
o&  the  number  of  pinnae,  relied  upon  by  Bentham  (4;  ii.,  p.318)to 
differentiate  two  groups,  the  range  of  the  size  of  the  leaflets  as 
given  in  the  description  of  this  species  (Z.c,  p.414)  also  display- 
ing insufficient  elasticity.  A.  implexa  Benth.,  (18;  1915,  p. 4 15) 
furnished  evidence,  by  means  of  a  series  of  phyllodes  taken  from 
a  small  colony  of  some  half-dozen  plants,  evidently  with  a  com- 
mon parentage,  growing  on  a  sandstone-hill  at  Glenbrook,  of 
morphological,  foliar  divergence  within  this  species,  more  pro- 
nounced than  that  differentiating  it  from  A.  Haideni  F.v.M^ 
the  texture,  and  venation  of  the  foliage  of  these  two  species 
showing  similarity.      Dimorphic   foliage,    the   result,    in  some 

• 

instances,  of  seasonal  growth,  is  not  infrequent  in  this  genus. 
Examples  showing  the  lower  phyllodes  larger  than  the  upper 
ones,  others  again  with  the  larger  phyllodes  uppermost,  and  a 
specimen  with  two,  opposing  branches  on  a  single  stem  whose 
phyllodes  showed  a  considerable  divergence,  were  noted  (18;  1914, 
p. 6 48).  Variation  was  also  noted  in  the  phyllodia  of  A.  eUmgaia 
8ieb.,(i8;  1914,  p.397)  and  those  of  A.  suaveoletu  Willd.,  of  which 
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measarements  were  given  (is;  1914,  p.471);  examples  of  this 
species  were  also  exhibited  to  illustrate  leaf-twisting  (18;  1915, 
p. 4 18)  The  phyllodia  of  the  A.falcaia  Willd.,  A,  penninervis 
8ieb.,  and  it.  pjfcnarUha  Benth.,  groap  are  not  easily  separated 
on  the  characters  of  shape,  size,  texture,  and  venation,  each  of 
these  species  having  a  fairly  wide  range  of  these  characters 
within  itself.  Specimens  of  A.  binervala  DC,  in  the  National 
Herbarium,  collected  at  Stanwell  Park,  by  Mr.  J.  H.  Maiden, 
have  the  following  6eld-note  by  the  collector — *' Twigs  from  a 
young  tree,  phyllodes  very  wide,  and  triple  veined."  «  Mr. 
Maiden's  leaves  are  from  3  to  above  4  inches  long,  and  from  1  ^ 
to  2  inches  broad.  A  further  series  of  this  species  collected  in 
the  same  locality  by  the  writer  (August,  1915),  from  an  old  tree, 
are  narrow  and  normally  two-veined,  ranging  in  size  from  2  x  ^ 
to  6  X  f  inch,  and  in  shape  from  straight  to  falcate,  with  a  long, 
acuminate  apex.  The  description  of  Acacia-seedlings  given  by 
Mr.  R.  H.  Cambage(7;  p.97)  discloses  variation  in  shape,  size, 
number  of  leaflets,  degree  of  pilosity,  colour,  venation,  length 
and  dilation  of  petiole,  and  distance  of  intemodes,  in  the  seed- 
ling-plants. In  a  concluding  note,  Mr.  Cambage  says  (p.  118) — 
*'  In  all  the  above  descriptions  the  measurements  quoted  of  the 
various  parts  of  the  seedlings  are  either  the  average  lengths  or 
the  extremes  so  far  met  with,  but  in  some  cases  the  variation  is 
so  considerable  that  it  seems  likely  further  investigation  may 
show  that  the  greatest  extremes  of  length  have  not  yet  been 
recorded." 

The  spiny  leaves  of  DavUsia  acicularu  Sm.,  D,  ulicitui  Sm., 
and  D  genUti/olia  A.  Cunn.,  are  progressively  merged,  and  those 
of  D.  lalifolia  R.  Br.,  and  D.  corymbosa  Sm.,  are,  in  many  in- 
stances, inseparable.  Of  the  latter,  Mr.  Maiden  (15;  p.8),  notes 
the  commingling  of  glaucous  and  non-glaucous  forms;  and  a  series 
of  leaves  of  this  species  illustrating  variation  was  noted  by  the 
writer  (IS;  1914,  p.254).  Local  botanical  collectors  have,  pro- 
bably without  exception,  noticed  the  variability  in  the  foliage  of 
DiUtcynia  erieifolia  8m.,  and  the  similarity  in  the  leaves  of  other 
species  within  the  genus.  Mr.  H.  H.  Cambage(5;  1900,  p. 600 
records  some  very  marked  features  in  the  foliage  of  Ccuw  eremo- 
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phila  A.  Cunn.,  showing  gradations  from  flat  to  cylindrical, 
under  varying  climatic  conditions.  The  influence  of  zerophytic 
or  hygrophytic  conditions  on  leaf-variation  was  illustrated  by  a 
series  of  examples,  exhibited  before  this  8ociety(18;  1915,  p.418), 
of  BoasioMb  heterophylla  Vent.,  (a  species  whose  foliar  instability 
is  intimated  by  its  specific  name)  in  which,  the  transition  from  a 
degree  of  aphylly,  in  the  elevated,  dry-ridge  xerophyte,  and 
harsh,  diminutive  foliage  of  its  fellow  of  the  dry  claypan,  to  the 
broad,  soft  leaves  of  plants  of  this  species  living  under  hygro- 
phytic conditions,  was  demonstrated;  in  these  latter  examples, 
to  which  under  normal  conditions  a  regular  supply  of  water  is 
a^ured,  the  flattened  stems,  and  the  persistence  of  the  narrow, 
linear  leaves  in  company  with  the  broader  ones  (heterophylly), 
disclose  a  provision  for  a  return,  when  necessary,  to  xerophytic 
conditions,  as  it  was  noted  that  the  broad  leaves  exhibit  extreme 
sensitiveness  to  drought-conditions,  and  respond  by  becoming 
deciduous.  A  series  of  specimens  of  Platylobium  formoium  8m., 
exhibited  before  this  Society  (18;  1915,  p.4l5)  showed  alterations 
in  the  sise  of  leaf  brought  about  by  xerophytic  versus  hygro- 
phytic conditions.  It  is  noted  that  several  genera  of  Western 
Australian  Lieguminosa;  are  exceptionally  liable  to  marginal  leaf- 
variation. 

SAXIFRAGEiB. 

The  alternation  of  seasons  favourable  or  deterrent  to  plant- 
growth,  has  caused  considerable  leaf- variation  in  Ceratopetalum 
gu/nmi/eram  8m.  In  some  examples  from  Cowan  (Coll.  A.  A. 
Hamilton;  May,  1915),  the  larger  leaves  are  found  on  the  tips 
of  the  branches;  in  others,  the  smaller  leaves  are  so  placed,  and 
there  is  a  third  stage  showing  a  branch  on  which  the  leaves  are 
all  small,  and  closely  packed. 

Drosbuace^. 

The  leaves  of  Drosera  peliata  Sm.,  and  D.  auriculata  Backh., 
are  identical,  and  those  of  some  of  the  rosetted  forms  are  barely 
separable. 
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Haloraqea. 

VariatioQ  in  the  emerged  and  submerged  leaves  occurs  in  the 
genus  Myriophyllum.  In  both  Haloragis  ceratophylla  Endl., 
and  fl.  heUrophylla  Brongn ,  leaf-division  occurs,  varying  from 
almost  entire,  to  coarsely- toothed,  and  pinnatifid;  and  both  are 
irregular  in  the  alternation  of  their  leaves. 

Mtrtacejb. 

In  the  N.O.  Myrtaceie,  the  genus  Eucalyptus  provides  many 
instances  of  leaf* variation.  The  attention  concentrated  on  the 
genus  by  leading  Australian  botanists,  who  have  specialised  in 
this  syl vatic  group,  has  resulted  in  a  searching  investigation  of 
their  structure,  from  the  cotyledon  to  the  mature  tree,  and  has 
incidentally  disclosed  many  examples  of  the  difficulty  of  dis- 
criminating between  some  of  its  members  on  leaf- characterisa- 
tion. Bentham(4;  iii.,  p. 1 86)  says:— '* The  old  division  of  the 
genus  according  to  the  opposite  or  alternate  leaves  is  now  found 
to  be  quite  fallacious,"  and,  loc.  cil,,  *'  The  extraordinary  differ- 
eneeB  in  the  foliage  of  many  species  at  different  periods  of  their 
growth  add  much  to  the  ordinary  difficulties  arising  from  the 
gradual  transition  of  varieties,  races  or  species,  one  into  the 
other."  Again,(p.l87)  "  It  appeared  quite  useless  in  any  manner 
to  describe  these  sapling  leaves  in  the  several  species  where 
they  have  been  observed,  for  they  present  at  once  the  greatest 
similarity  in  the  corresponding  leaves  of  different  species,  and 
the  greatest  dissimilarity  in  the  different  leaves  of  the  same 
species  or  specimens."  Baron  von  Mueller(22)  notes  several 
instances,  in  his  specific  descriptions,  of  members  of  this  genus 
exemplifying  the  instability  of  leaf -morphology  as  a  termino- 
logical factor.  In  his  preface  to  (18),  the  author,  considering 
Variation  in  the  Genus(p.6),  offers  some  generalisations  on  the 
modification  of  leaf -characters,  and,  in  the  already  published 
portion  of  this  comprehensive  work,  has  cited  numerous  in- 
stances of  similarity  of  leaves  in  opposing,  and  variation  within 
the  compass  of  species,  accompanied  by  plates  showing  differing 
forms  of  leaves.  Modification  of  leaf-characters  in  E.  coficea  A. 
Gunn.,  referable  to  elevation  (16;  p.  35)  are  noted  by  the  author, 
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who  writes,  **  The  case  of  E,  coriaeea  is  a  notable  instance  of  the 
decreasing  size,  increased  succulence,  and  g]aucousness  of  the 
leaves,  as  the  higher  elevations  are  reached."  Mr.  Maiden  also 
writes  at  some  length  on  the  question  of  the  specific  rank  of  E. 
pfUvertdenta  Sims,  on  the  validity  of  which  species  some  doubt 
had  been  expressed  by  previous  writers,  chiefly  in  respect  of  the 
variability  of  leaf-characters  (These  Proceedings,  1901,  p.547). 
In  (20a),  Mr.  J.  U.  Maiden,  referring  to  '*  A  species  in  the 
making,"— akin  to  E.  melunophloia  F.v.M.,(p.233),  says: — "We 
have  been  of  course  aware  for  many  years  how  variable  is  the 
foliage  of  E,  melanophloia,  lanceolate-leaved  forms  being  well 

known.     Particulars  may  be  found  in  (18;  Part  12,  p.71) 

Owing  to  changes  of  environment,  it  is  very  often  the  case  that 
we  have  breaks,  and  in  the  present  case  we  may  have  a  break 
from  E  melaiiophloia  in  the  direction  of  narrower,  more  petio^ 
late  leaves,  with  other  minor  differences.''  In  (80b),  Mr.  Maiden, 
under  E,  Rlsdani  Hook.  f.,(p.28)  says  :  — '*  Perusal  of  p.  175,  and 
of  Plate  32  of  my  work  (18)  will  show  that  I  had  already  con- 
firmed Bentham's  observation  by  noting  '  lanceolate  leaves  are 
common  on  the  tops  of  branches  of  E.  liisdoniy  and  Mr.  Deane 
and  I  compared  them  with  a  similar  phenomenon  in  E.  pidvei'U' 
lenta  (citierea),'^  In  a  paper  (20d,  MS.),  (extracts  from  which  I 
have,  by  the  courtesy  of  the  author,  been  permitted  to  quote) 
Mr.  Maiden,  under  Homoplasy,  writes : — **  In  Eucalyptus,  so 
often  do  organs  (particularly  leaves)  simulate  each  other,  that  it 
is  usually  necessary  to  demand  specimens  exhibiting  a  full  suite 
of  organs,  in  order  that  species  may  be  determined";  and  he  gives 
the  following  quotation  from  Day  don  Jackson's  **Life  of  Ben- 
tham"(p.217),  "On  27th  April,  1870,  Mr.  Wilson  Saunders 
again  contributed  to  the  Linnean  Society,  a  set  of  mimetic 
plants,  as  the  President  phrased  it,  **  a  very  interesting  exhibi- 
tion of  pairs  of  plants  with  almost  identical  foliage  from  very 
different  natural  orders  ....  very  much  alike  when  in  leaf  only, 
so  as  in  many  cases  to  be  quite  indistinguishable,  eighteen  pairs 
of  them"  (p.220).  A  further  reference  is  given  (loc,  ciL)  to 
**  Nature,"  iv.,  p.ll.  In  a  Chapter  on  Provisional  Species,  the 
author,  when  considering  Mature  Leaves  (Eucalyptus)  says  :— 
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'*  There  is  infinite  variation  here."  In  a  reference  to  **Hybrid- 
ism  in  the  Genus,''  the  author  (loc.  cit.)  refers  to  a  personal  ex- 
perience in  a  Eucalyptus-plantation  in  Algeria,  where  interme- 
diate forms  of  planted  species,  displaying  pronounced,  morpho- 
logical characters,  were  obtained  from  spontaneous  seedling  trees. 
Variation  of  leaf-characters  within,  and  resemblance  without  a 
species,  is  recorded  by  Messrs.  Baker  and  Smith  (2).  E,  dextro- 
pinea  R.  T.  Baker,  is  noted(p.38)to  have  leaves  almost  identical 
with  those  of  E,  IcBvapinea  (of  this  work),  and  resembling  also 
those  of  E.  obliqtM  UHer.;  and(p.41)  JS^.  Icsvopinea  "  sucker-leaves 

alternate  or  rarely  opposite mature  leaves  varying  in  size 

and  shape,  petiole  varying  from  ^  inch  to  I  inch  long.''  Mr.  R. 
H.  Gambage  has  devoted  a  considerable  portion  of  his  Presi- 
dential Address  (6)  to  an  exhaustive  summary  of  the  morpho- 
logical characters  of  the  leaves  of  Eucalypts,  showing  extensive 
variation  brought  about  by  the  necessity  for  modifications  of 
structure,  position,  and  other  characters,  to  enable  them  to  meet 
the  varying  requirements  occasioned  by  the  conditions  of  soil, 
climate,  and  other  ecological  and  xerophytic  factors,  affecting 
the  functional  organisms  of  the  members  of  this  difficult  genus,  in 
their  varied  habitats.  This  writer  has  also  drawn  attention  to 
similarity  in  the  texture  of  the 'leaves  of  E,  stricta  and  E.  viridis 
(5 ;  1900,  p  602),  and  (l,c.  p.203)  great  similarity  in  the  leaves  of 
E.  dumoia  and  E,  oleosa  Further  references  bearing  on  this 
subject  will  be  found  in  a  series  of  botanical  papers  by  Mr.  Gam- 
bage (5).  The  question  of  hybridism  in  Eucalypts  has  been  exhaust- 
ively treated  in  (18)  and  other  publications  by  Mr.  Maiden,  and 
other  specialists  in  the  genus;  and  the  evidence  adduced  contains 
examples  of  similarity  in  the  leaves  of  apparently  distinct  species 
brought  about  (presumably)  by  this  agency.  The  similarity  in 
foliage  resultant  from  xerophytic  conditions  in  the  small-leaved 
group  of  the  MyrtacesB,  is  well  exemplitied  in  the  allied  genera, 
Jiicromyrtus  and  Bmckea,  the  diminutive,  triquetrous,  more  or  less 
decussate  leaves  of  i/.  microphylla  Benth.,  being,  with  difficulty, 
separated  from  those  of  B.  brevi/olia  DC.  Succulence,  due  to  a 
halophilous  environment,  has  enlarged  the  leaves  ef  Bceckea 
erenuliUa  R.Br.,  when  growing  on  the  coast  or  saline  estuary,  to 


166  THE    INSTABILITY    OF    LEAP-MORPHOLOOY, 

such  an  extent  that  the  leaves  of  plants  of  this  species,  growing 
in  a  hahitat  unaffected  by  salinity,  show  as  much  variation 
relatively  to  the  succulent  form,  as  that  obtaining  between  the 
leaves  of  two  distinct  species  of  this  genus,  e.g.,  B,  Gunniana 
Schau.,  and  B  diosmifolia  Rudge. 

The  growth  which  oppeared  on  some  bushes  of  the  latter  at 
Valley  Heights,  after  a  fire  had  run  through  them,  presented  a 
marked  difference  from  that  obtaining  in  the  foliage  of  the  un- 
scathed plants.  B,  densifolla  Sm.,  exhibits  a  foliar  difference  in 
examples  growing  in  a  sheltered  position  at  Valley  Heights,  and 
those  growing  at  Newnes  Junction  (3500  feet)  exposed  to  the 
bleak  ''Westerlies" (18;  19U,  p.254).  The  leaves  of  the  xero- 
phytic,  coastal  swamp-form  of  Darwinia  iaxifolia  A.  Cunn.,  are 
inferior  in  luxuriance  to  those  of  the  same  species  growing  on 
the  poor  but  well  drained  sandstone-hills  at  Cowan. 

An  example  of  leaf-variation  within  a  species,  is  given  in  Ango- 
phora  melanoxyloft,  R.  T.  Baker.  In  his  description  of  this 
species,  the  author  writes:  — "The  rare  shape  of  some  of  the 
leaves  (the  lanceolate  form) connect  it  with  A,  irUermedic^  whilst 
the  rounded,  auricular  base  of  the  predominant  shaped  leaf  gives 
it  some  affinity  to  A.  iuhvdutina."  (These  Proceedings,  1900, 
p.85).  A  series  of  leaves  of  A^  cordi/olia  Cav.,  showing  varia- 
tion within  this  species  was  noted  (18;  1915,  p.  487).  Specimens 
showing  leaf -variation  in  the  suckers  of  a  form  of  A,  intermedia 
DO.,  taken  from  a  series  of  young  trees  (over  which  a  fire  had 
passed),  growing  bn  the  Wianamatta  Shale,  near  Clyde  Rail- 
way-Station, are  here  noted.  Example  1  :  two,  lower  whorls  of 
sucker-leaves  ternate,  the  remainder  gradually  passing  into  the 
adult  stage,  and  all  opposite.  Example  2  :  two,  upper  whorls  of 
adult  leaves  ternate,  with  a  pair  of  opposite,  adult  leaves  imme- 
diately below,  merging  into  the  sucker-leaves,  which  are  all,  from 
these  downwards,  alternate.  Example  3 :  juvenile  and  adult 
leaves,  all  opposite.  Example  4  :  lower  whorl  of  sucker-leaves, 
ternate,  those  above  opposite.  Example  5  :  three,  lower  whorls 
ternate,  and  one  pair  above,  opposite  (all  juvenile).  Example  6  : 
all  sucker-leaves  ternate.  An  exceptional  range  in  size,  shape 
(basal  and  apical),  length  of  petiole,  etc.,  is  shown  in  both  the 
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juvenile  and  adult  foliage.  On  example  1,  a  pair  of  leaves  are 
seen  coherent  by  their  margins;  the  fusion  exists  along  the 
greater  part  of  their  length,  and  they  are,  together,  little  broader 
than  an  individual  normal  leaf;  the  well -developed  midrib  of 
each  leaf,  and  the  deeply  notched  apex,  disclose  the  unity. 

In  the  hygrophytic  group  of  this  family,  the  leaf-characters 
show  similarity  as  a  result  of  the  conditions  of  shade,  shelter, 
moisture,  and  rich  soil,  found  in  the  Brush  Forest.  1*he  pendu- 
lous leaf,  with  its  long,  acuminate,  dripping  point,  a  device  to 
throw  off  superfluous  water,  which,  by  remaining  too  long  on  the 
leaf,  would  interfere  with  transpiration  (28;  P- 17)  is  found  in  the 
<' Brush-Myrtles ''  of  the  allied  genera,  Myrtus  and  Eugenia,  and 
the  more  distantly  related  Syncarpia  leptopetala  F.v.M.  The 
similarity  in  the  case  of  the  *' Myrtles''  is  enhanced  by  the  glossy 
coating  of  the  leaves,  another  factor  engaged  in  expediting  the 
exit  of  surplus  moisture  (loc.  cit,).  The  inconstancy  of  the  op- 
posite versus  alternate  arrangement  of  the  leaves  in  the  genus 
Melaleuca,  used  by  Bentham  in  his  key  to  the  species  (4;  iii., 
pp.  125, 126),  as  a  differentiating  sectional  character,  is  a  not 
infrequent  source  of  difficulty  to  the  systematist;  and  leaf-twist- 
ing, in  certain  members  of  the  genus,  is  not  an  invariably  reli- 
able character. 

FlCOIDEJE. 

Similarity  in  the  effect  produced  by  the  xerophytic  conditions 
obtaining  on  the  beach,  is  exemplified  in  the  case  of  the  heavy, 
triangular,  succulent  leaves  of  Mesetnbryanthemum  aquilaterale 
Haw.,  and  those  of  the  introduced  M,  edule  L.,  a  resemblance 
doubtless  responsible  for  the  deferred  detection  of  the  latter 
species,  until  quite  recently  (18;  1913,  p.396).  Both  plants  are 
of  the  carpet-forming  type,  their  heavy,  succulent  leaves  emi- 
nently  fitting  them  for  existence  on  the  shifting  sand-dune. 

Umbellifebje. 

Examples  of  some  forms  of  Siebera  BUlardieri  Benth.,  from 
Leura  (A.  A.  Hamilton;  January,  1915)  with  leaves  from 
rotundate  and  ^  inch  to  ^  inch  long,  to  narrow  lanceolate  and 
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2^  inches  long,  with  intermediate  examples  showing  an  extensiye 
range  of  variation  in  form  and  size,  are  now  exhibited.  Speci- 
mens of  Xtmthosia  pUona  Rudge,  (Oook's  River;  A.  A.  Hamilton; 
April,  1915)  show  variation  in  the  leaves  from  ^  inch  to  1| 
inches  in  length,  and  from  2  lines  to  |  inch  in  width;  they  are 
almost  sessile,  or  on  petioles  up  to  |  inch  long,  and  have  a 
tomencum  ranging  from  pale  grey  to  dull  brown.  Two  specimens 
of  the  well  known  AcUiioIum  Helianthi  Labill.,  are  exhibited, 
to  illustrate  the  effects,  on  the  foliage,  of  bad  drainage. 

Composite. 

The  leaves  of  Braehycome  diversifolia  Fisch.,  k  Mey.,  and 
those  of  B.  siricia  DC,  both  range  from  simple  to  pinnatifid, 
many  examples  of  these  species  being  inseparable  on  the  foliar 
characters.  The  radical  and  cauline  leaves  of  most  of  the  Brachy- 
comes,  and  many  other  herbaceous  composites,  are  differently 
shaped.  The  minute,  clustered  leaves  of  Olearia  floribunda 
Benth.,  and  0.  Upidaphylla  Benth.,  show  similarity;  while  their 
ubiquitous  congener,  0.  ramulosa  Benth.,  has  numerous  forms. 
Of  the  latter,  Bentham  (4;  iii.,  p.477)  says,  **  There  are  two 
principal  forms,  which  are  often  distinguished  as  species,  but 
only  differ  in  the  shape  of  the  leaves.''  Specimens  of  0,  i7»yr«m* 
oidei  F.V.M.,  were  exhibited  before  this  Society  (18;  1914,  p.  159) 
showing  leaf-variation  due  to  environment,  in  dimensions,  tex- 
ture, and  length  of  petiole;  and  it  is  now  noted  that  the  tomen- 
tum  varies  within  this  species,  from  dull  red  to  silvery-white. 
Leaf-variation  resultant  from  seasonal  growth,  was  illustrated 
in  a  series  of  specimens  of  CoMtnta  aculeata  R.Br.,(18;  1915, 
p. 209);  and  three  forms  of  C.  longi/olia  R.Br.,  from  Blue 
Mountain  localities,  showing  leaf- variation,  were  exhibited  (18: 
1915,  p. 722).  A  change  in  the  xerophytic,  protective  character 
from  hairiness  to  viscidity,  adopted  by  an  old  bush  of  Heliehry* 
9um  semipappoaum  DC,  was  noted  (18;  1915,  p.289),  young 
plants  in  its  vicinity,  evidently  its  progeny,  retaining  the  pilose 
character.  M r.  J.  H.  Maiden  ( 18;  p.  1 8)  notes  three  forms  of  HM- 
chryium  rosmarinifoliufn  Less.,  var.  thynatdeum^  at  different 
elevations  on  Mt.  Kosciusko,  the  leaves  varying  in  sixei  thick- 


BT   A.    A.    HAMILTON.  169 

ness,  and  density  of  wool;  and  presents  (16;  p.34),  under  Piloism, 
instances  in  Compositie,  and  other  families,  of  an  increased 
vestiture  assumed  by  plants  on  the  higher  elevations,  growing 
under  xerophytic  conditions.  Plants  of  Helipterum  incanum 
DC.,  growing  in  the  Hartley  Valley,  near  the  banks  of  the  I^tt, 
show  alterations  in  the  leaves  from  short  and  broad,  to  narrow- 
linear,  yellow,  white,  and  variegated  flowers  being  found  among 
this  series.  Examples  of  this  species  in  the  National  Herbarium, 
from  Mt.  Kosciusko  (Coll.  J.  H.  Maiden),  have  basal,  obovate- 
spathulate  leaves,  1  inch  long;  and  there  are  examples  from 
various  localities  with  elongated,  thread-like  leaves  reaching  4 
inches  in  length.  The  adaptability  of  the  weedy  Helichrys^im 
apieulalum  DC,  has  given  rise  to  a  large  series  of  forms,  only 
equalled,  perhaps,  by  the  ubiquitous  '*  Cudweed,"  Gnuphalinm 
iaffonieum  Thunb. 

GoODENIACBiE. 

Specimens  of  Scaevola  tuaveolens  R.Br.,  and  ^S*.  microcarpa 
Cav.,  were  noted  (18;  1914,  p.397),  exemplifying  an  insufficient 
range  of  herbarium-material,  or  field-experience,  necessary  for  a 
reliable  description,  one  of  the  characters  depended  upon  to 
separate  these  two  species  (size  of  leaf)  being  shown  to  be  inac- 
curately applied.  A  difference  in  size  and  texture  is  here  noted, 
characterising  the  leaves  of  old  and  young  plants  of  Goodenia 
owUa  Sm.,  from  Stan  well  Park  (A.  A.  Hamilton;  August,  1915). 
G.  heterophylla  Sm.,  and  G.  Jiederacea  Sm.,  can,  with  difficulty, 
be  separated  on  the  leaf -characters. 

Epacridbjb. 
The  sheathing-leaves  of  Sprengelia  poiuiehtia  F.v.M.,  are 
fimilar  to  those  of  the  short-leaved  forms  of  S.  incariiata  Sm., 
the  latter  showing  a  considerable  range  in  length  of  leaf.  The 
genus  Leucopogon  has  several  species  which  cannot  be  separated 
on  leaf -characters.  Acrotriche  divaricata  R.Br.,  and  A.  aggregata 
R.Br.,  are  inconstant  in  the  leaf-characters  separating  them, 
viz.,  hirsuteness,  and  shade  of  colour  on  the  underside  of  the 
leaves  (4;  iv.,  p.226).     Of  Epacris  crassi/olia  R.Br.,  it  is  noted 

18 
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(4;  iv.,  p. 237)  that  specimens  from  Port  Jackson  (near  the  sea), 
have  large  leaves,  and  others  (summit  of  the  Blue  Mountains) 
have  smaller  leaves.  The  latter  statement  must  be  qualiOed  by 
due  regard  for  environmental  conditions,  as  examples  from  the 
higher  elevations  on  the  Blue  Mountains,  growing  under  different 
conditions,  also  have  large  leaves,  which  approach  in  size  and 
shape  those  of  E,  ohtusifolia  Sm.(18,  1915,  p.721).  Similar 
environmental  conditions  were  noted  (18;  1914,  p.544)  in  the 
case  of  E.  reclinata  A.  Cunn.,  and  a  transition  in  the  foliage, 
from  flaccid  and  pilose  to  rigid  and  glabrous,  was  observed. 

Myrsinacbje. 

Irregular,  marginal  toothing  occurs  in  Myraine  variabilii 
R.Br.;  the  presence  of  teeth  on  the  young  growth,  and  their 
absence  on  the  leaves  of  adult  branches,  have  frequently  been 
noted. 

Olbaceje. 

The  leaves  of  Notelcda  ovata  R.Br.,  and  those  of  N,  longifolia 
Vent.,  approach  each  other,  and  are  finally  merged;  leaves  of  the 
latter,  exhibiting  extensive  variation,  were  noted(18;  1914,p.326). 
In  a  footnote  to  N.  longifolia,  Bentham  ^4;  iv.,  p.299)  says,  '^The 
northern  and  southern  specimens  belong  almost  entirely  to  the 
glabrous  form,  the  pubescent  one  is  chiefly  about  Port  Jackson, 
and  in  the  Blue  Mountains,  to  New  England,  some  of  C.  Stuart's 
specimens  from  the  latter  station  being  densely  and  softly 
pubescent  all  over."  Venation,  the  leaf -character  chiefly  relied 
upon  by  Bentham  (4;  iv.,  p. 300)  to  separate  N,  microcarpa  R.Br., 
JV,  liguitrina  Vent.,  and  N.  linearis  Benth.,  is  variable  in  each 
of  these  species,  occasionally  on  the  same  specimen;  and  all 
three  are  beset  with  more  or  less  conspicuous  dots,  a  character 
ascribed  by  Bentham  to  N.  punctata  R.Br.,  only  (/.c). 

CONVOLVULACEJE. 

• 

Specimens  of  Ipomcea  Pes-Capras  Roth.,  (Stan well  Park;  Aug., 
1915;  A.  A.  Hamilton)  showing  variation  in  the  length  of  the 
petiole  of  the  leaves,  in  an  individual  plant,  ranging  from  1  inch 
to  4  inches,  is  here  noted. 
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SOLANEiE. 

Under  the  genus  Solanunij  Bentham(4;  iv.,  p.44d)  says: — 
"The  distinction  and  determination  of  the  numerous  species  of 

this  genus is  attended  with  peculiar  difficulties,  the  chief 

characters  being  derived  from  the  very  variable  ones,  of  foliage, 
armstare,  and  indumentum  "  Examples  of  the  small,  red-fruited, 
S.  MUUigerum  Sm.,  are  not  infrequently  found  with  some  leaves 
armed  with  spines,  and  others  without  any,  on  the  same  plant. 
S,  veMCum  F.v.M.,  and  S.  avicnlare  Forst.,  are  inseparable  on 
leaf-characters,  both  having  simple,  and  variously  divided  leaves, 
occasionally  on  the  same  branch,  each  species  exhibiting  within 
itself  a  degree  of  foliar  variability,  equal  to  that  existing  between 
the  two  species. 

BlONONIACBJE. 

Specimens  of  Tecoma  anstralis  R.Br.,  were  noted  (13;  1914, 
p.397)  showing  variation  in  the  size,  and  number  of  leaflets,  and 
marginal  division. 

Mtoporinbje. 

Spencer  le  M.  Moore  (21;  p.258)  writes  -.—^^Pholidia  gibbi/olia 

F.v.  M.,  is  a  very  singular  plant The  chief  peculiarity 

resides  in  the  leaves,  which  are  much  reduced,  appressed  to  the 
stem,  and  curiously  tuberculated.  Had  the  specimens  descril)ed 
by  me  in  this  memoir  as  P,  homoplastica^  not  been  in  flower 
when  they  were  gathered,  I  should  have  concluded  without 
hesitation  that  they  must  be  referred  to  Mueller  s  species,  for  in 
habit,  as  in  leaf,  the  two  seem  absolute  counterparts." 

LABIATEiE. 

Bentham,  in  his  key  to  the  genus  ProslaiUhera,  (4;  v.,  p.92) 
says  of  P.  cUntictUata  R.Br.,  "  Leaves  from  J  inch  and  ovate  to 
1  inch  and  linear,  entire,  sometimes  echinate.  Plant  pubescent 
or  nearly  glabrous."  P.  incisa  R.Br.,  and  P.  Sieberi  Benth., 
approach  each  other  in  leaf-characters,  the  latter  merging  into 
P,  vioUicea  R.Br. 

Protieaceje. 

This  lai-gely  xerophilous  Order  is  probably  (among  phanero- 
gams) the  worst  offender  against  regularity  in  its  leaf-system. 
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Of  heterophylly  within  a  species,  and  homoplasy  in  opposing 
species,  and  the  gradual  met)Eimorphosis  of  the  leaves  of  one  species 
into  those  of  another,  this  well  named  Order  provides  numerous 
examples.  Members  present  at  the  Meeting  of  this  Society  in 
July,  1910,  will  recollect  the  remarkable  series  of  examples 
illustrating  interchangeable  leaf -characters  between  three  Gre- 
villeasj  viz.,  O.  Gaitdichatidii  R.Br.,  Gdcanthifolia  A.  Cunn.,  and 
G  lauri/olia  Sieb.,  exhibited  by  Mr.  J.  J.  Fletcher,  which  he 
presented  as  evidence  of  reciprocal  hybridism  within  these  species 
(These   Proceedings,    1910,    p. 433).      The   leaves  of    Greviliea 

• 

linearis  R.Br.,  and  those  of  G.  sericea  R.Br.,  overlap,  and,  in 
some  of  the  narrower  forms,  are  not  easily  separated;  the  foliar 
characters  dividing  G.  sphacelata  R.Br.,  and  G.  phylicoides  R.Br., 
are  not  strong.  In  all  four  of  these  GrevilleaSj  the  tomentum — 
one  of  the  characters  relied  on  by  Bentham(4;  v.,  p. 464)  to 
separate  the  two  latter  —  is  subject  to  considerable  interchange- 
able variation,  both  in  colour  (silvery  to  ferrugineous),  and 
flocculence,  as  opposed  to  appression.  A  series  of  examples  of 
G.  oleoides  Sieb.,  are  here  noted,  showing  variation  from  narrow- 
linear,  with  revolute  margins,  to  broad  lanceolate,  the  margins 
but  slightly  recurved,  and  ranging  from  3  x  ^^^^  to  3  x  |  inch 
(Heathcote;  October,  1915;  A.  A.  Hamilton). 

Spencer  Moore (21;  p. 259)  says,  "some  Proteacese,  Grevilleas 
and  Ilakeas  especially,  can  scarcely  be  distinguished  from  Acacias 
when  not  in  flower  or  fruit."  The  terete-leaved  Hakeas,  which 
exhibit,  within  the  limits  of  a  species  (13;  1915,  p. 289,  H.  pugioni- 
Jormis  C&y.),  as  great  a  variation  as  is  found  in  opposing  species, 
are  gradually  altered  vi&  the  dimorphic-leaved  H,  inicrocarpa 
R.Br.,  into  the  flat-leaved  section  of  which  the  variable  H, 
dctcti/loidesiiZ;  1914,  p.88)  is  a  representative.  The  leaf- varia- 
tion in  //.  da^tyloidea  has  been  noted  by  Mr.  J.  H.  Maiden  (19; 
v.,  p.  147,  PI.  179),  and  several  forms  of  leaf  are  depicted  in  the 
admirable  plate  by  .Mis.s  M.  Flockton,  illustrating  this  species. 
A  xerophytic  condition  inducing  similarity  in  the  leaves  of 
certain  members  of  a  species,  and  causing  variation  between 
them  and  their  congeners  of  the  same  species,  which  are  not 
subjected  to  similar  treatment,  is  exemplified  in  Isopogon  arte- 
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monijolius  B.Br.,  (18;  1915,  p.  118),  and  Hakea  pugioni/of-mu 
Cav.,  (/.c,  p.289)  the  latter  species  being  also  used  to  illustrate 
ecological,  varietal  effects  (/.c). 

The  leaves  of  PetrophUa  piUcheUa  R.Br.,  P.  pedunculaia  R.Br.^ 
and  P.  sesiilis  Sieb.,  are  difficult  to  separate,  and  similarity 
exists  between  the  leaves  of  all  three,  and  Isapogan  aneihifolivs 
R.Br.(18;  1915,  p.419). 

The  genus  Persoonia  provides  a  foliar  range  from  the  acicular 
leaves  of  P,  pinifolia  R.  Br.,  to  those  of  the  exceptionally  large, 
broad,  flat  leaves  of  P.  aeUiciiia  Pers.  The  latter  species  offers  a 
wide  range  of  leaf- variation  (18;  1914,  p.648,  as  opposed  to  the 
similarity  existing  in  the  foliage  of  P.  media  R.Br.,  and  P, 
cornijolia  A.  Cunn,  the  length  and  venation  of  the  leaves,  (char- 
acters used  to  separate  the  two  latter,  4;  v.,  pp.391-392)  showing 
inconstancy. 

The  Banksias  exhibit  a  transformation  in  leaves  from  B. 
ericifolia  L.,  to  B,  spinulosa  Sm.,  and  B,  margiiuUa  Cav.,  leaving 
the  systematist  occasionally  in  doubt  as  to  which  species  he 
should  refer  contiguous  examples,  the  marginal  toothing,  and 
size  of  the  leaves  showing  many  irregularities.  A  series  of 
leaves  of  B.  margiiuUa  is  figured  on  the  plate  illustrating  that 
species  ( 10 ;  ii.,  p-12)  showing  a  number  of  forms,  with  a  con- 
siderable range  of  variation.  Similarity,  on  the  other  hand, 
between  the  leaves  of  B.  serrcUa  L.,  and  those  of  ^.  (Emula  R.Br., 
is  very  pronounced. 

Examples  of  Conospermum,  taxifolium  8m.,  and  C.  ericifolium 
Sm.,(18;  1914,  p.325)  demonstrated  the  difficulty  of  separating 
these  two  species  on  leaf-characters.  The  two  species  of  Sym- 
phyoHema  (endemic  in  New  South  Wales)  are  separated  chiefly 
on  the  foliage,  which  is  largely  influenced  by  environment,  the 
swamp-form  of  S,  montannm  R.Br.,  on  the  Blue  Mountains,  fre- 
quently producing  leaves  the  counterpart  of  those  of  the  swamp- 
dwelling,  coastal  JS,  paludosum  R.Br.  Attention  is  drawn  to 
the  similarity  between  the  leaves  of  certain  species  of  the  Order 
Proteaceae,  and  others  of  the  Sapindacese  (9;  1900,  p.r)86)  by  Mr. 
H.  Deane;  and  the  writer  has  shown  examples  of  variation 
within  a  species  in  Lomatia  silaifolia  R.Br.,  (18;  1914,  p.  159), 
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L.  longi/olia  R.  Br.,(^.c.;1915,  p.487),  Telupea  speciosissima  R.Br., 
(I.e.;  1 908,p.286,  and  l.c  ,1914,  p.325),  and  Xylomelum  pi/riforme 
Sin.,(^.c.,  1915,  p.289)  [the  latter  also  illustrating  the  well  known 
diversity  in  marginal  toothing,  between  the  juvenile  and  mature 
foliage],  from  time  to  time,  at  the  Meetings  of  this  Society.  As 
is  the  case  with  the  Order  Legurninosfe,  many  genera  of  Western 
Australian  Proteaceae  are  exceptionally  liable  to  variation  in 
marginal  leaf -division,  and  dimorphism. 

THTMBLEiE. 

Many  specimens  of  Pimclea  are  uncertain  in  the  alternation  of 
the  leaves,  and  the  venation  is  also  variable.  P.  linifolia  Sra., 
an  exceptionally  adaptable  species,  and  consequently  widely  dis- 
tributed, has  altered  its  foliar  characters  to  meet  the  exigencies 
of  its  varied  environment.  One  of  its  forms  is  inseparable  from 
P.  glauca  R.Br.,  on  leaf -characters. 

CASUARINEiE. 

Examples  of  Castiarina  glauca  Sieb.,  were  exhibited  (18;  1915, 
p.288)  to  illustrate  the  dislocation  of  the  symmetry  of  the  whorls 
of  teeth  (leaves),  caused  by  larval  attack 

Conifers. 
Leaf -twisting,  due  to  mechanical  injury,  was  demonstrated  in 
specimens  of  Podocarpus  spmulosa  R.Br ,  exhibited  before  this 
Society  (18;  1915,  p.418).  This  character  (leaf -twisting)  is  occa- 
sionally used  to  separate  closely  allied  species,  e.g.,  Coftospeftnum 
laxifoliuni  Sm.,  v.  C.  erici/olium  Sm.,  and  Xyris  camplaruUa 
R.Br.,  V.  X.  gracilis  R.Br.  In  both  cases  cited,  the  character 
is  interchangeable. 

ORCHIDKiE. 

The  cylindrical  leaves  of  iJendrobinm  teretifolium  R.Br.,  (ex- 
amples of  which  from  Tuggerah  Lakes,  April,  1914;  Coll.  A.  A. 
Hamilton,  are  exhibited)  range  from  1|  to  18  inches  long,  and 
are  so  similar  to  those  of  D.  slriolatufu  Reichb.,  that  the  smaller 
plants  of  each  species  appear  identical  when  not  in  flower. 

Similarity  in  the  leafage  is  found  in  the  members  of  the 
opposing  Orders,  Trideie,  and  Amaryllidese,  in  respect  of  sca- 
bridity,  texture,  and  marginal  toothing,  the  two  former  char- 
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acters  varying  considerably  with  the  degree  of  moisture  avail- 
able. The  succulent,  cylindrical  leaves  of  many  Liliaceous 
plants  are  almost  identical,  and  are  equally  like  the  leaves  of 
some  terrestrial  orchids.  Triglochin  procera  R.Br.,  when  grow- 
ing in  mid-stream,  and  subject  to  a  strong  current,  has  flat  leaves, 
which  are  permanently  bent,  and  lie  on  the  surface  of  the  water, 
while  the  leaves  of  plants  growing  near  the  bank,  or  in  the  still 
waters  of  a  lagoon,  are  upright  and  almost  terete.  In  the  Orders 
Juncacee,  Restiaceae,  and  Cyperaceie,  the  leaves  of  many  species 
are  so  similar,  that  they  afford  very  little  assistance  to  the  taxo- 
nomist.  The  rigid,  convolute,  pungent-pointed  leaves  of  Zoysia 
pufi^tffw  Willd.,  are  very  similar  to  those  of  Sporobolus  vnrginiais 
Kunth,  when  these  plants  are  growing  associated  in  a  saline 
estuary,  both  having  adopted  the  same  xerophytic,  protective 
agency  against  the  natural  forces  operating  against  them,  in 
their  exposed  habitat.  Schedonoms  littoralia  Beau  v.,  has  rigid. 
pangent-pointed  leaves,  simulating  those  of  a  J  uncus. 

Conclusion. 

A  consideration  of  the  varied  influences  brought  to  bear  on 
the  modification  of  the  morphology  of  leaves,  as  demonstrated 
by  the  foregoing  examples  (which  might  be  indefinitely  multi- 
plied), discloses,  it  is  submitted,  sufficient  evidence  to  warrant 
the  assertion  that  the  foliar  characters  in  herbarium-specimens 
should  be  cautiously  advanced  in  the  determination  of  a  species. 
It  has  been  shown  that  a  specimen  taken  from  an  individual 
ahmb  may  differ  as  much  in  its  leaf-character  from  other  ex- 
amples taken  from  the  same  plant,  or  from  a  neighbouring  shrub 
of  the  same  species,  as  it  would  from  one  taken  from  a  distinct 
species.  The  examples  cited  in  this  paper  (p.  157)  referring  to  the 
inaccurate  description  of  (he  position  of  the  simple  and  trifoliate 
leaves  in  Zieria  involtu^rata,  and  the  relative  size  of  the  leaves, 
in  Scoevola  iuaveolena  and  S.  microcarpa,  (p.  1 69)  are  instances 
which  show  the  necessity  for  extensive  field-work,  and  the  ex- 
amination of  a  large  quantity  of  botanical  material  in  respect  of 
leaf-characters,  before  describing  a  species,  or  proposing  a  new 
variety,  the  elasticity  of  the  plant  frequently  showing  disregard 
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for  the  rigidity  of  the  description.  In  following  a  botanical  de- 
scription with  herbarium-material,  frequently  limited  in  quantity, 
and  from  few,  and  often  obscure  localities,  the  variations  in 
foliage  brought  about  by  local  conditions  must,  in  the  absence 
of  such  information,  be  largely  speculative.  Nor  does  the  pos- 
session of  a  type-specimen  entirely  remove  the  difficulty,  unless 
the  environmental  conditions  under  whieh  the  type  existed  are 
available.  The  most  valuable  assistant  to  the  taxonomic  botanist 
is  personal  observation  of  his  flora  in  situ^  but  as  this  is  fre- 
quently impracticable,  the  carefully  compiled  field-notes  of  com- 
petent observers,  with  a  knowledge  of  the  factors  liable  to  affect 
the  morphology  of  leaves,  are  extremely  helpful.  In  this  direc- 
tion, the  value  of  the  numerous  references  embodied  in  the 
writings  of  local  botanists  (who  are,  without  exception,  field- 
botanists)  to  the  influences  at  work  on  the  alteration,  in  our 
native  vegetation,  of  the  characters  relied  upon  by  the  systemat- 
ist,  cannot  be  overstated.  The  following  expressions  of  opinion 
may  be  quoted.  Bentham(4;  iii.,  p. 186),  in  his  remarks  on  the 
genus  Eucalyptus,  says  :  "  but  to  the  botanist  who  is  unable  to 
compare  them  in  a  living  state,  the  due  limitation  and  classifica- 
tion of  their  species  presents  almost  insuperable  obstacles."  In 
his  Presidential  Address  to  this  Society  (8;  1915,  p.649),  Mr. 
Henry  Deane  refers  to  the  determination  of  plants  from  leaves, 
and  quotes  a  Presidential  Address  to  the  IJnnean  Society  in 
1870,  by  Bentham,  who  points  out  the  unreliability  of  determina- 
tions made  on  leaves  only,  and  mentions  that  De  Candolle  had 
been  in  error  as  to  Natural  Orders  of  species  of  which  he  pos- 
sessed leaves  alone.  Later  (9;  1900,  p.681)  Mr.  Deane  stigma- 
tises as  ridiculous  the  case  of  a  botanist  who  would  attempt  a 
classification  and  description  of  a  hitherto  unexplored  flora  on  a 
collection  of  leaves,  and  notes  (p. 588),  that  Ettingshausen  points 
out  in  his  paper  the  impossibility  of  carrying  out  any  system  of 
classification  on  leaf-characters,  offering  examples  of  similarity 
in  widely  separated,  and  heterogeny  in  more  closely  allied  plants. 
Mr.  Deane  in  his  paper(9),  also  tabulated  a  number  of  species, 
and  supplied  figures  of  leaves,  instituting  comparisons  as  to  their 
similarity  in  opposing,  and  variation  in  allied  plants,  with  special 
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reference  to  venation.  In  a  paper  published  in  the  Botanical 
Gazette,  University  of  Chicago  Press  (Vol.59,  1915,  p.484)  on 
''The  Origin  and  Distribution  of  the  Family  Myrtaccse,'*  Mr. 
Kdward  M.  Berry,  referring  to  a  paper  on  tliis  subject  by  Mr.  £. 
C  Andrews,  published  in  these  Proceedings  (1913,  p.529),  says 
(p. 486),  *'for  although  in  accordance  with  paleo- botanical  usage 
I  have  identified  numerous  forms  of  Eucalyptus  in  the  N. 
American  Upper  Cretaceous,  I  have  long  thought  that  these 
leaves  represented  ancestral  forms  of  Eugenia  or  Myrica,  but 
have  hesitated  suggesting  any  change  based  merely  on  personal 
opinion,  and  also  from  a  consideration  that  such  change  in 
nomenclature  is  undesirable  at  the  present  time  from  the  stand- 
point of  stratigraphic  paleobotany."  Mr.  J.  H.  Maiden(17 :  p.  177) 
says :  —  '*  Except  in  the  case  of  very  characteristic  material 
botanists  who  deal  with  the  existing  flora  usually  ask  to  be 
excused  from  determining  a  plant  on  a  leaf  only."  In  (20c, 
p.326),  the  author  says : — "  Other  characters  of  Eucalyptus 
leaves  we  require  to  know  more  about,  are  their  size,  texture, 
and  prominence  of  venation.  They  are  minor  characters,  and 
some  species  present  much  variation  in  this  respect":  and  in  (18; 
Part  viii.,  p.247)  Mr.  Maiden  says: — ''  I  attach  great  importance 

to  studying  the  trees  in  the  field In  these  researches  I  may 

Ije  pardoned  for  saying  that  I  have  travelled  more  or  less  in 
every  State  of  the  Commonwealth,  covering  thousands  of  miles 
on  foot  in  pursuit  of  this  study  alone,  in  contradistinction  to 
mere  herbarium  work."  Mr.  E. C.  Andrews(l),  discussing  "The 
Age  of  Dicotyledons,"  gives  (p.360)  examples  of  the  difficulty  of 
determining  the  correct  botanical  classification  of  existing  plants 
on  leaf -characters,  showing  differences  of  opinion  among  our 
greatest  systematists,  as  to  the  family  in  which  certain  trifoliate- 
leaved  plants  should  be  placed.  Sir  J.  D.  Hooker  (14;  p.  13), 
says:— *' The  result  of  my  observations  is  that  differences  of 
habit,  colour,  hairiness,  and  outline  of  leaves  ....  are  generally 
fallacious  as  specific  marks,  being  attributable  to  external  causes 
and  easily  obliterated  under  cultivation." 

Specimens  of  the  examples  cited  in  this  paper  will  be  incor- 
porated in  the  National  Herbarium. 

14 
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Since  the  foregoing  was  written,  my  attention  has  been  drawn 
by  Mr.  Maiden  to  a  reference  on  this  subject  in  **A  Text-Book 
of  Botany,"  by  Professors  Coulter,  Barnes,  and  Cowles,  members 
of  the  Botanical  Staff  of  the  University  of  Chicago  (1910-1911). 
In  Vol.  ii.  of  this  work,  which  treats  of  Ecology,  a  chapter  is 
devoted  to  *'  Variation  in  Leaf-Forms,"  (p.589)  in  which  the 
authors  note  the  value  of  the  determination  of  the  causes  under- 
lying leaf-forms,  in  relation  to  specific  distinctions,  and  (loc.  cit,) 
offer  an  hypothesis  founded  on  species  with  an  ancestral  pla»> 
ticity  and  fixed  descendants,  or  possibly  (pp.590-591)  that  some 
forms  have  always  been  rigid  and  others  always  plastic.  **Form 
Variation  in  Amphibious  Plants"  is  discussed  (p. 593),  and  ex- 
amples given,  showing  the  wide  range  of  variation  obtaining  in 
the  structure  of  the  aerial  and  water-leaves  of  this  aquatic  group. 
Juvenile  and  adult  leaves  are  considered  (pp.696-597)  in  relation 
to  ancestry,  and  the  phenomenon  of  rejuvenescence,  the  latter 
being  regarded  as  an  indication  of  a  sudden  shock  which  causes 
the  plant  to  return  to  a  youthful  stage.  [An  example  of  rejuven- 
escence in  Acacia  flaribunda  Willd.,  attributable  to  mechanical 
injury,  is  given  by  the  writer(18;  1914,  p.  159),  and  a  further  ex- 
ample in  A,  melaHOxylwi  R.Br.,  in  which  the  cause  of  the  change 
is  not  apparent  (18 ;  1914,  p.254)]. 
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ON  BRACnYCIIITON  POPULNEOACERIFOLIUS  F.v.M. 
(Thr  Crimson-flowbrkd  Kurrajono). 

By  J.  H.  Maiden,  F.R.S.,  F.L.S. 

Allow  nie  to  invite  your  attention  to  a  paper  by  the  late 
Baron  von  Mueller,  "  Notes  on  Hybridism  in  the  genus  firachy- 
chiton,"  in  these  Proceedings,  ix.,  379,  1884. 

I  was  present  at  the  presentation  of  the  paper,  which  was  read 
by  the  late  Dr.  J.  0.  Cox,  who  had  drawn  M,ueller  s  attention  to 
the  Mulgoa  tree  described.  It  was,  and  is  growing  at  *'  Fern 
Hill,"  his  birthplace;  and  I  remember  asking  him  what  was  the 
history  of  the  tree,  but  he  did  not  know  it  for  certain,  although 
Mueller  says  it  "arose"  in  his  brother's  garden  ("Fern  Hill"). 

When  I  took  charge  of  the  Botanic  Gardens,  my  attention  was 
drawn  to  a  smaller  but  similar  tree  then  in  the  Garden  Palace 
Grounds,  but  the  history  of  that  tree  was  also  uncertain.  Some 
years  since,  I  visited  the  Mulgoa  tree,  and  have  a  complete  suite 
of  specimens.  By  means  of  the  newspapers,  I  got  into  touch 
with  owners  of  similar  or  closely  allied  trees  in  various  parts  of 
the  State. 

Although  Mueller  did  not  publish  a  strictly  formal  descrip- 
tion, he  admitted,  and  I  think  rightly,  as  a  matter  of  con- 
venience, the  species  Brachychiton  pojtulneo-<icetnfoliu$  F.v.M., 
formally  into  the  New  South  Wales  flora  (Second  Census,  1889). 

The  type  (Mulgoa)  tree  was,  in  1908,  about  40  feet  high,  and 
3  feet  in  diameter  at  a  foot  from  the  ground.  Its  spread  of 
branches  is  fully  40  feet.  The  leaves  are  strictly  simple;  no  ap- 
pearance of  lobes  could  be  detected.  The  only  Bmchychito9i  in 
the  vicinity  is  B.  aceri/olitis;  there  is  some  B.  popuhieus  in  the 
district,  though  not  at  Fern  Hill. 

The  rhachises  in  B.  papiilneo-acerifolitis  are  greenish-yellow  to 
creamy- white;  and  wholly  scarlet,  except  in  an  occasional  streak 
or  strip,  in  B.  aceri/oli^iB. 
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The  panicles  are  simple  in  B,  poptdneodcerifoliuSy  much 
branched  in  B,  (icerifolius. 

The  flower-buds  of  B.  poptdrieo-acerifolius  are,  when  unex- 
panded,  loug-poioted,  flowers  4-6  lobed,  the  lobes  recurved.  Jn 
B.  ae^rifbliiMj  the  shape  of  the  buds  is  more  turbinate  and,  wlien 
anexpanded,  nearly  flat-topped,  giving  the  bud  the  aspect  of  a 
pear,  but,  in  rare  cases,  the  bud  is  somewhat  pointed. 

The  flowers  appear  to  be  much  more  numerous  than  in  B. 
mcerfolius,  ''The  colour  of  the  calyces  holds  the  middle  between 
that  of  the  respective  organ  of  the  parent- plants;  it  is  pale 
yellowish  outside,  much  as  in  B,  popuUieum^  but  inside  crimson 
and  not  sprinkled  as  in  B,  aceri/olium "  (Original  descrip- 
tion). This  requires  some  correction.  The  flower  of  B,  popul- 
neo-aeerifoli^M  is  usually  self  rose-pink  and  not  pale  yellowish, 
although  some  flowers  may  be  a  little  pale  yellowish  outside;  but 
inside,  sprinkled  rose-pink,  giving  the  general  impression  of 
greyish- rose,  except  at  the  base  of  the  throat  where  it  is  greenish- 
yellow.  The  outside  is  Salmon  Old  Rose  No.  143,  shade  1,  and 
inside  Madder  Carmine,  No.241,  shade  4,  of  R^p.  de  Couleurs,  to 
speak  with  precision. 

The  flower  of  B.  acerifolins  is  not  "sprinkled";  it  is  quite  a 
self  scarlet.  It  is  No.85  (shades  1  and  2)  or  scarlet,  of  H^p.  de 
Couleurs. 

(2).  The  tree  which  many  knew  as  the  Garden  Palace  one,  is 
strictly  typical  B.  popidneoacerifolins;  it  was  removed  in  con- 
sequence of  the  widening  of  Macquarie  Street  to  Bed  No. 9, 
Middle  Garden,  in  1912,  where  it  is  now  about  18  ft.  high,  2  ft. 
in  girth  3  ft.  from  the  ground,  and  it  flowers  every  year,  usually 
in  November-December,  but  sometimes  January.  Its  origin  is 
unknown. 

(3).  There  are  some  typical  trees  of  B.  popuhieo-aceH/olius  in 
gardens  at  Parramatta.  of  considerable  age.  I  first  receiveu 
specimens  from  Mr.  Fred.  Williams. 

(4).  Mr.  J.  A.  T.  Kochfort,  Inspector  of  Stock,  Jerilderie,  sent 
me  some  specimens  from  a  tree  growing  at  the  Public  School, 
which  are  quite  typical  of  B.  popnineo-iicerifolius.  Mr.  Rochfort 
sent  pods,  which  are  rather  larger  than  those  of  B.  populneus^ 
and  smaller  than  the  pods  of  B,  aeeri/oliu8. 


182  ON    BRACHTCHITON    P0PULNE0-ACBIUF0LIU8, 

All  the  following  trees  arc  also  of  the  crimson-flowered  stfaio, 
and  are  usually  described  as  flowering  freely  in  November  or 
December.     It  is  only  known  from  New  South  Wales  at  present. 

(5).  At  Went  worth,  in  a  public  street,  there  is  a  tree,  perhaps 
25  feet  high,  and  there  is  no  other  like  it  in  the  town.  I  have 
received  specimens  at  different  times  from  the  Mayor,  Mr.  R.  J. 
P.  Long,  the  Head  Teacher  (whose  name  I  have  lost).  His  Honor 
Judge  Bevan,  Sergeant  J.  Mc.  A.  Clark,  and  Miss  Louise  Buck- 
ridge,  of  the  Public  School.  They  vary  from  typical  B,  populfieo- 
aceri/olius  to  with  slightly  lobed  leaves. 

Some  years  ago  it  was  believed  that  this  tree  came  from  the 
Botanic  Gardens  at  Melbourne,  but  Mr.  Guilfoyle,  to  whom  I 
spoke  on  the  subject,  had  no  recollection  of  the  matter. 

Judge  Bevan  says  there  is  a  similar  tree  in  the  Public  Garden, 
North  Adelaide. 

(6).  Mr.  Joseph  Stevens,  Manly,  sends  a  specimen  with  leaves 
of  the  B,  acertfolius  type. 

(7).  Mr.  Edward  Bowman,  Skellatar,  Muswellbrook,  sent 
specimens  which  grew  in  the  mountains  about  12  miles  due  east 
of  Muswellbrook,  between  Ravensworth  and  Muswellbrook 
Some  replanted  by  him  about  1903  at  Skellatar.  Known  as 
**  Mountain  Kurrajong."  Scrub  since  totally  destroyed.  These 
plants  (only  two  survived)  are  natural  hybrids.  Grew  amongst 
Cedar,  Nettle-trees,  <&c.  Very  close  to  B.  cLcer\foliu8  as  far  as 
leaves  are  concerned. 

(8).  Mr.  Thomas  H.  H.  Goodwin,  "Ruvigne,"  Gunnedah,  sends 
twigs  from  a  tree  growing  in  Gunnedah,  but  slightly  lobed,  but 
obviously  showing  aflinity  to  B.  ticerifolius  in  the  leaves  Fruits 
freely. 

Mr.  James  Muffett,  (Jlamambri,  Coonabarabran,  sends  twigs 
with  leaves  pointed  and  lobed;  crimson  flowers;  ordinary  light 
flowers  (populiiens}  were  growing  on  the  same  tree 

Of  all  these  trees,  those  of  Mr.  Edward  Bowman  are  the  only 
ones  of  which  we  are  certain  we  know  the  origin,  and  that  the 
origin,  at  least  in  those  cases,  is  spontaneous. 

The  forms  (hybrids)  I  have  seen,  vary  almost  l)etween  the  two 
extremes  of  the  reputed  parents,  so  far  as  foliage  is  concerned. 
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The  type  has  a  simple  leaf,  without  lobing,  but  we  have,  in 
¥mrioas  trees,  examples  of  leaf-outline  approaching  that  of  B. 
aeerifiUiiis  and  some  of  the  '^diverse"  shapes  of  B,  diversifoliua^ 
while  the  texture  is  intermediate  between  the  thickish  B,  aceri- 
faliuB  and  the  thinner  B,  populneus,  and  the  shade  of  green  is 
intermediate  also.  The  venation  of  the  leaves  of  the  hybrid  is 
intermediate. 

It  is  obvious  that  we  have  a  recent  and  not  well-established 
species;  in  naming  plants,  I,  of  course,  keep  as  close  to  the  type 
as  possible  for  B,  populneo-acerifoliiiSj  but  include  all  crifnson- 
flowering  forms  in  it,  with  a  herbarium-note  when  they  much 
approach  one  parent  or  the  other. 

The  instability  of  some  forms  of  Br<ichychUon  is  referred  to  in 
a  brief  paper  by  the  late  Mr.  Betcheand  myself,  entitled  ''Notes 
on  Siereidia  {BrachyehUon)  lurida  and  discolor^''  these  Proceed- 
ings, xxiii.,  159,  1898. 

His  Honor  Judge  Be  van,  speaking  of  the  Went  worth  tree, 
says :  —"The  seed  that  has  been  taken  from  it,  has  always  pro- 
duced the  white-flowered  variety  [the  common  Kurrajong,  B. 
divergifolUuj  J.H.M.]  ....  it  stands  close  to  Kurrajong  trees  of 
the  white-flowered  variety." 

Sergeant  J.  Mc.  A.  Clark  makes  a  similar  statement.  Here 
is  an  experiment,  on  Mendelian  lines,  to  be  followed  up,  but  the 
difficulty  of  the  length  of  time  one  has  to  wait  for  the  flowers 
of  the  progeny  is  a  factor,  when  one  considers  the  few  years  a 
man  usually  occupies  an  official  post.  Sowings  have  twice  mys- 
teriously disappeared  already — distributed,  or  planted  out  by  a 
zealous  gardener. 

The  evidence  is  not  conclusive  that  the  species  B.  populiieo- 
acerifolius  originated  at  Mulgoa.  It  may  have  so  originated, 
but  it  would  not  account  for  a  precisely  similar  form,  as  old  or 
older,  at  Parramatta,  and  the  other  trees,  typical  B,  populneo- 
acerifolius,  or  inclining  to  one  or  other  reputed  parent,  which 
are  to  be  found  in  different  parts  of  New  South  Wales. 

The  Botanic  Qardens,  Sydney,  which  celebrates  its  centenary 
this  year,  continued  the  work  of  the  "  Governor's  Garden  "  or 
*'  Government  Garden  "  in  the  propagation  and  distribution  of 
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trees.  Brachychitons  have  been  distributed  for  many  years, 
perhaps  over  a  century.  We  obtain  the  seeds  from  various  sources, 
from  private  donation,  and  from  our  own  collectors.  Seed  received 
as  B,  acerifoliua  or  B,  papulneiis  would  be  sown  under  that  name, 
and  nothing  would  be  easier,  in  a  large  nursery  stock,  than  to  pass 
over  a  few  hybrids  (obtained  we  do  not  know  whence,  as  the 
seeds  of  the  same  reputed  species  are  not  kept  separate  unless 
there  is  reason  for  so  doing),  especially  as  the  plants  are  young, 
and  the  fact  that  a  hybrid  has  been  received  would,  by  most 
people,  only  be  noticed  when  it  displayed  its  ilowers.  It  is  in 
the  highest  degree  unlikely  that  the  Mulgoa  and  Parramatta 
trees  were  not  received  from  the  Botanic  Gardens,  and  the  same 
remarks  apply  to  the  trees  scattered  through  the  State.  Neither 
B,  aceri/olitis  nor  B,  popiUneits  occurs  naturally  in  the  Mulgoa 
garden;  I  believe  that  any  trees  of  these  species,  in  the  neigh- 
bourhood were  introduced  (probably  from  the  Botanic  Gardens), 
as  I  believe  the  hybrid  was. 
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OX  A  EUC^VLYPT  HYBRID  {E.  CALOPHYLLA  x  E, 

FICIFOUA). 

By  J.  H.  Maiden,  F.R.S.,  F.L.S. 

Everyone  who  knows  Sydney  and  Melbourne,  and  who  pays 
attention  to  horticaltural  matters,  must  have  noticed  the  great 
development,  during  the  last  few  years,  of  the  cultivation  of 
what  the  ordinary  citizen  calls  "  Flowering-Gums."  By  this  he 
means  with  flowers  comparatively  large  in  size  and  other  than 
white  in  colour.  Some  people,  a  little  more  definite,  simply  call 
them  Red-flowering,  and  many.  Scarlet-  or  Crimson-flowering 
indiscriminately,  using  the  terms  scarlet  and  crimson  as  if  they 
were  interchangeable,  just  as  they  are  said  to  be  both  "  red."  As 
one  to  whom  flowers  of  various  kinds  are  often  seni  I  find'  that, 
as  often  as  not,  when  a  man  writes  "scarlet,"  he  means  *'  crim- 
son," and  vice  versa.  In  the  case  of  trees  like  Eucalypts  and 
Kurra Jongs,  which  include  both  scarlet  and  crimson  flowers,  the 
confusion  may  be  inconvenient. 

Colour  of  flofoers  (filaments). 

The  colour  of  the  filaments  of  E.ficifolia  F.v.M.,  is  not  given 
in  Mueller's  original  description,  but  is  stated  to  be  "crimson" 
in  "  Eucalyptographia,"  in  the  first  half  of  the  formal  descrip- 
tion, but  in  the  second  half  it  is  described  as  "  beautifully 
cinnabar-red,  occasionally  varying  to  a  lighter  colouration,  but 
never  very  pale."  Further  down,  in  contrasting  E.ficifolia  with 
E.  Cidojthylla^  he  says,  "the  filaments  (of  E.fi4:i/olia)  are  of  a 
splendid  crimson."  This  may  be  carelessness,  but  it  probably 
ari.ses  from  a  not  very  clear  knowledge  of  English  terms  for  the 
colours  concerned. 

I  have  received  from  Dr.  G.  P.  U.  Prior,  Mental  Hospital, 
Rydalmere,  near  Sydney,  flowers  which  are  true  E.  ficifolia. 
Tliey  are  bright  scarlet  in  colour  or,  in  the  language  of  Plate  No. 
79  of  R^p.  de  Couleurs,  bright  fiery-red  or  russet-orange. 
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The  filaments  do  not  contrast  with  the  whitish  anthers  for 
the  pollen- masses  are  scarlet  too. 

The  calyx-tubes  are  suffused  with  scarlet,  and  so  the  whole 
inflorescence  is  of  a  uniform  tone  of  colour. 

Dr.  Prior's  No.2  is  a  shrub  at  present;  it  is  the  E,  Jicifolxa 
alba  of  nurserymen;  it  has  white  filaments,  with  a  suspicion  of 
colour  at  the  base,  arising  from  the  coloured  rim.  Calyx-tube 
green.     A  little  colour  on  the  operculum. 

In  B.  ca/ophylla  R.Br.,  the  filaments  are  white  or  creamy,  and 
I  saw  the  trees  in  flower  over  large  areas  in  their  native  habitats. 
Mr.  W.  V.  Ftzgerald  states  that  the  filaments  are  *' rarely 
pink  '^ ;  this  indicates  a  tendency. 

The  muddle  that  Mueller  got  into  as  regards  the  filaments  of 
E.fici/olia  IB  continued  by  the  nurserymen.  Large  numbers  of 
plants  are  sold;  indeed,  the  demand  exceeds  the  supply.  I  need 
scarcely  observe  that  precision  is  desirable,  and  sometimes  neces- 
sary, in  speaking  of  the  colours  of  flowers;  the  following  is  a 
useful  work  of  reference.  "  Repertoire  de  Couleurs  (quoted  as 
Rdp.  de  Couleurs)  public  par  la  Soci^t^  Fran^aise  des  Chrysan- 
thdmistes,"  tS^c.  (Rennes  and  Paris,  1905).  Two  portfolios  of 
plates  and  a  handbook. 

In  Vilmorin's  (Paris)  Oatologue  of  Plants,  the  colour  of  the 
flowers  of  E  fioi/Qlia  is  given  as  "  rouge  carmin,"  which  is  not  a 
colour  admitted,  as  such,  into  lUp.  de  Couleurs.  The  firm  is 
evidently  following  the  late  M.  Naudin,  a  great  French  authority 
on  the  genus,  who,  M^m.  Eucal.,  i.,  555,  says  -  ^^E.  Jicifolia  qui 
les  a  d'un  rouge  carmin  tr^s  brillant,  au  moins  dans  une  de  ses 
vari^t^s." 

In  examining  the  catalogues  of  good  Australian  firms,  I  find 
the  following  given  under  E,  Jicifolia. 

1.  **  Red-flowering  Gum,"  20  feet.  This  colour  may  mean  any. 
thing. 

2.  Scarlet,  15  feet;  "Scarlet-flowering  Gum"  15  feet.  Scarlet 
is  correct. 

3.  Crimson,  20  feet;  Crimson-flowered  Gum,  20  feet;  "  Bright 
Crimson  "  15-20  feet.     This  may  or  may  not  be  a  confusion  with 
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scarlet,  as  begun  by  Mueller;  I  shall  have  something  to  say 
about  a  Crimson-flowering  Gum  presently. 

Tlien  one  firm  has : — 

6.  *' Scarlet  flowering  Gum,  15  feet,  literally  a  blaze  of  beauti- 
ful rich  crimson  shade." 

In  examining  the  catologues  of  Australian  nurserymen,  I 
cannot  find  one  which  describes  the  colour  of  E  calophyfla  cor- 
rectly.    It  should  be  white.     One  firm  calls  it  "rich  pink." 

Several  firms,  however,  have  E  caJophylla  rosea  in  their  lists, 
either  without  comment,  or  "  Bright  pink,  30  feet,"  or  **  Similar 
to  E,Jici/olia  but  rosy  pink  flowers." 

I  think  this  view  of  the  case  is  correct;  the  rose-  or  crimson- 
flowering  forms,  which  are  large-growing  (getting  size  from  their 
calophylla  parent,  and  their  colour  more  or  less  from  their  fici- 
folia  parent).  The  habit  of  these  trees  reminds  me  more  strongly 
of  E,  calophyUa  than  of  E,  ficifolia,  and,  as  to  colour,  we  have 
them  of  all  shades  of  the  faintest  blush-pink  (almost  white)  to 
deep  crimson. 

The  flowers  of  E.ficifolia  a.nd  E.  colophylla&re  honey-smelling, 
the  perfume  heavy  and  oppressive  in  a  room.  They  flower 
mostly  in  December  and  January,  and  the  climatic  conditions 
in  Sydney,  during  the  last  season,  have  induced  an  exceptionally 
fine  display  of  bloom. 

I  have  received  from  Dr.  Prior,  flowers,  fruits,  and  seeds  of 
what  I  call  No.l.  The  flowers  are  Tyrian  Rose  in  colour;  see 
Plate  No.  155  of  R^p.  de  Couleurs.  There  is  a  short,  white 
attachment  to  the  anther,  which  is  creamy- white  in  colour,  with 
a  line  of  Tyrian  rose  running  round  the  back,  and  this  colour  is 
sometimes  blurred.  When  old,  the  anther-cells  inside  take  a 
pinkish  shade.     The  pollen  is  creamy-white. 

In  Proc.  Roy.  Soc.  Qsld.,  x.,  17  (1893),  the  late  F.  M.  Bailey 
described  **  what  is  probably  an  accidental  sport"  in  the  Mel- 
bourne Botanic  Gardens,  with  flowers  of  a  "deep  rose"  as  E. 

fici/olia  var.  Gnilfoylti "It  proved  to  be  only  a  form  of 

E.ficifolia  differing  from  the  normal  plant  in  its  smaller  foliage, 
more  compact  inflorescence,  different  colour  of  flowers,  with 
prominent  umbo  to  the  operculum  and  slight  difierence  of  seed- 


188  O^   A   BUGALTPT   HYBRID, 

wing.  I  have  received  specimens  of  this  form  both  from  the 
latb  Mr.  Guilfoyle  and  from  Mr.  J.  Cronin.  The  yellow  anthers 
contrast  well  with  the  filaments.  The'*calvx-tube8  are  urceolate 
and  apple-green,  and  both  on  account  of  the  contrast  of  filaments 
with  anthers  and  calyx-tubes,  the  effect  in  the  mass  is  most 
charming. 

The  Rydalmere  tree  is  40  feet  high,  and  flourishing.  In 
every  respect  that  I  can  see,  it  is  identical  with  B.Jicifolia  var 
Guilfoylei  and  E.  ccUophylla  var.  rosea  Hort.,  and  I  am  inclined 
to  think  that  the  more  reasonable  view  is  to  look  upon  it  as  a 
form  of  E.  calophylla.  The  habit  and  size  of  the  hybrid  incline 
to  those  of  E.  calophylla^  while  the  pink  or  purple  tinge  (in  con- 
tradistinction to  the  scarlet  of  E.ficifolia)^  naturally  occurs  in 
E,  calophylla. 

Size  and  habit. 

E.  calophylla  is  a  huge  tree,  with  gnarled  trunk  and  scrambling, 
umbrageous  branches,  the  counterpart  of  the  Apple  (Angophora 
intermedia) ^  of  Eastern  Australia.  The  size  is  given  as  up  to 
150  feet,  with  a  stem-diameter  of  10  feet  ('^  Eucalyptographia  ") 
and  I  am  certain  this  is  not  exaggerated. 

E.  Jicifolia,  on  the  other  hand,  is  a  small  tree;  I  think  it 
rarely  exceeds  thirty  feet  in  height,  and  it  is  usually  erect,  and 
not  scrambling. 

The  hybrid  may  be  fairly  stated  as  intermediat/e  in  size. 

Seeds. 

Those  of  E.  calophylla  are  large,  ovate,  black,  flat,  and  with  a 
raised  angle  on  one  face,  the  edges  acute  but  scarcely  winged, 
the  hilum  large  on  the  inner  face. 

Those  of  E,  Jici/olia  are  of  a  pale  colour,  testa  expanded  at  one 
end,  or  round  one  side  into  a  broad,  variously-shaped  wing(B.Fl., 
iii.,  256).  The  hilum  is  towards  the  end  of  the  seed,  and 
furthest  from  the  wing. 

The  seeds  of  the  E.  calophylla  x  E,  Jici/olia  hybrid  are  flatter 
than  those  of  E.  Jici/olia,  and  also  paler  in  colour.  As  compared 
with  those  of  E.  Jici/olia^  they  are  a  little  darker  and  less  winged, 
but  the  hilum  is  more  remote  from  the  wing.     In  other  words, 
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they  are  intermediate  between  the  two  species.  Most  of  the 
seeds  are,  however,  sterile,  and  these  are  pale  reddish-brown  in 
colour,  shining,  and  mostly  boomerang-shaped. 

The  sterile  seeds  of  E  oalophylla  are  similar  in  shape,  perhaps 
a  little  darker  in  colour. 

It  seems  to  me  that,  in  this  rose-crimson  series,  we  have  in- 
controvertible evidence  of  hybridisation,  the  two  most  obvious 
factors  being  colour  and  size;  and  I,  therefore,  add  E.  calophylla 
and  E,  Jicifolia  to  the  very  long  list  of  pairs  of  species  of  which 
the  evidence  that  they  hybridise  appears  to  be  sufficiently  clear. 

I  have  touched  on  the  general  question  of  hybridisation  in 
the  genus  in  Report  Aust  Assoc.  Adv.  Science,  1904,  p. 297,  in 
the  Proceedings  of  this  Society,  xxx..  p. 492  (1905),  and  on  many 
other  occasions. 
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ORDINARY  MONTHLY  MEETING. 

May  3l8t,  1916. 

Mr.  A.  G.  Hamilton,  President,  in  the  Chair. 

Miss  Vkra  Irwin  Smith,  B.Sc,  Woolwich,  Pari-amatta  River, 
was  elected  an  Ordinary  Member  of  the  Society. 

The  President  announced  that,  in  consequence  of  the  limita 
tions  of  paper-supply,  and  the  increased  cast  of  what  is  available, 
due  to  war-conditions,  it  had  become  necessary  to  consider  the 
question  of  economising  space  in  the  matter  of  printing.  Follow- 
ing the  example  of  British  Journals,  <kc.,  therefore,  the  Council 
appeals  to  Members  who  propose  to  offer  Papers  to  t^e  Society, 
to  condense  them,  and  to  limit  them  as  far  as  possible  to  the 
description  of  new  results.  [Vide  "Nature,"  March  23rd,  1916, 
p.85;  British  Medical  Journal,  April  1st,  1916,  p.496;and  recent 
Nos.  of  the  Abstract  of  Proceedings  of  the  Zoological  Society  of 
London]. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (26th  April,  1916),  amounting  to  9  Vols.,  57 
Parts  or  Nos.,  11  Bulletins,  1  Report,  and  14  Pamphlets,  re- 
ceived from  40  Societies,  etc.,  and  three  private  donors,  were  laid 
upon  the  table. 

NOTES    AND    EXHIBITS. 

Mr.  Fred  Turner  exhibited  specimens  of,  and  offered  observa- 
tions on: — (\)  Polygonum  orientale  LdniLf  var.  jnlosum  Meissn., 
Syn.  P.  pUomim  Roxb.,  collected  by  Mr.  K.  M.  Niall,  Buckiin- 
guy  Station,  Nyngan  district,  on  the  Macquarie  Marshes,  Mac- 
quarie  River,  N.S.W.,  which  is  another  western  locality  for  this 
interesting  species. — (2)  Lepto»permnm  acoparium  Forst.,  a  form 
with  bright  pink  flowers,  collected  at  Middle  Harbour  by  Miss  A. 
Gowland,  who  described  the  shinib  as  being  "  like  a  peach  tree  in 
full  bloom,  and  a  most  attractive  sight." — (3)  Phytolcicca  octandra 
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Ijinn.  An  abnormal  growth,  characteristic  of  the  plant  from 
which  it  was  gathered,  which  was  growing  amongst  a  number  of 
normally  developed  ones  at  Chatswood. 

Mr.  Froggatt  showed  entomological  specimens,  including  (1) 
Examples  of  Chalcisj  n.sp.,  a  new  parasite  upon  the  maggots  of 
the  Sheep  Blowflies.  A  description  and  figures  of  this  handsome 
little  Chaleid  are  being  prepared  for  publication. — (2)  Larvae  of 
one  of  the  large  click-beetles,  Petrolofnis  /ortnumi  Hope,  (Fam. 
EUUeridoi).  These  are  very  curious,  obese,  white  grubs,  with  a 
small  head  and  thorax,  a  large,  rounded  abdomen,  with  the 
terminal  segment  ending  in  a  trident-shaped  appendage,  the 
whole  larva  covered  with  reddish  hairs.  They  are  very  active, 
live  in  dead  wood,  and  form  a  stiff,  papery-like  cell  when  ready 
to  pupate.  Specimens  received  from  Mr.  Geo.  Turner,  school- 
teacher, Bourke. — (3)  A  new  species  of  Mealy  Bug,  PaI(Focoecufiy 
sp.,  (Coccidas)  received  from  Miss  M.  Dymock,  Hughenden,  North 
Queensland.  The  members  of  this  genus  are  closely  allied  to  the 
Icerya-group,  but  differ  in  forming  no  ovisac,  and  in  giving  birth 
to  living  larvae. — (4)  A  series  of  galls  and  female  coccids  of 
Apiomorpha  Jl^>tcheri  Fuller,  from  near  Hay,  N.S.W.,  upon  the 
Box-gum,  EucaiyptiM  bicofor,  showing  the  remarkable  structure  of 
the  upper  half  of  the  gall  in  the  bark  and  the  lower  half  in  the 
wood. 

Mr.  W.  S.  Dun  exhibited  a  piece  of  stalactite  from  the  Ettrema 
Cave  showing,  in  a  cavity,  portion  of  a  Myriapod  calcified. 

Dr.  J.  B.  Cleland  exhibited  some  webbing  of  gossamer  spiders, 
kindly  forwarded  by  Mr.  W.  C.  Grasby,  of  Perth,  together  with 
newspaper  extracts  detailing  the  extent  of  the  fall  of  this  inter- 
esting material  in  that  State.  The  material  and  extracts  were 
submitted  to  Mr.  W.  J.  Rainbow,  of  the  Australian  Museum, 
who  identified  the  webbing  as  that  of  gossamer  spiders,  and  has 
summarised  the  data  connected  with  the  fall  as  follows  : — The 
gossamer-silk  fell  during  the  month  of  October,  1915,  at  the 
following  localities.  October  5th:  Capel  River,  Bedfordale, 
Gingering   (near   York),   Pinjara,    Lower    Kalgan    River,    and 
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Takenup  (vi&  Albany),  Mt.  Barker  to  Toolbinup  (Salt  River), 
Porongorups  (King  River),  and  an  area  between  Boyup  Brook 
and  Bunbury.  October  6th-7th:  Carrolup  (vi&  Katanning). 
October  10th:  Lowdon,  Pi^eston  Valley.  October  25th:  Dwell- 
ingup.  October  29th :  Tenterden,  Preston  Valley.  Other  local- 
ities, for  which  no  specific  date  was  given,  were  Serpentine  and 
Kirrup.  In  some  areas,  it  is  stated,  the  ground  looked  as  though 
covered  with  a  light  fall  of  snow.  It  is  not  possible  to  say  what 
species  was  responsible  for  this  so-called  "phenomenon,"  as  the 
web  contained  only  fragments  of  the  tiny  aeronauts.  No  official 
recoi-ds  are  known  from  Australia  of  such  "falls,"  but  such 
incidents  are  not  unknown  in  other  parts  of  the  world,  in  support 
of  which  there  are  the  writings  of  Darwin,  Blackwall,  McCook, 
and  White  ("Natural  History  of  Selbome"). 

Mr.  R.  H.  Cambage  exhibited  a  Cowrie  shell  (CyproFu  vitellna 
Linn^),  from  Murramarang,  about  16  miles  south  of  Ulladulla. 
This  species  is  common  in  tropical  waters,  and  occurs  on  the 
New  South  Wales  coast,  rare  at  Port  Jackson,  which  is  its  pre- 
vious southernmost  recorded  limit. 

Mr.  Maiden  showed  specimens  of  the  hybrid  Crimson-flowered 
Kurrajong  (Brachychitoti  papulneo-acerifolhia  F.v.M.);  and  of  a 
hybrid  Eucalypt  (E.  ccdophylla  x  E.  ficifolia)  to  illustrate  two 
papers  read  at  last  Meeting. 

Mr.  E.  Cheel  exhibited  an  interesting  series  of  seeds  of  "French 
Bean"  {Phwteolus  vulgaris)  showing  considerable  variation  in  the 
colour  of  the  seed-coats,  without  any  artificial  aid  in  the  pollina- 
tion, thus  supplementing  the  notes  published  in  these  Proceed- 
ings, 1914,  xxxix.,  pp.  160-1 61.  The  results  are  briefly  as  follows. 
"Black  Wax"  (Yates),  a  dwarf  plant  having  purplish  flowers, 
waxy-yellow  pods,  and  black  seeds.  Seeds  of  this  were  sown;  all, 
with  the  exception  of  one,  produced  plants  similar  to  the  parent- 
stock.  The  one  exception  was  a  tall  semitrailer,  having  purplish 
flowers,  green  pods,  and  rather  smaller  seeds  with  splashes  of  dark 
and  light  brown  markings  mingled  with  a  purplish-black  back- 
ground.    This  has  be^n  provisionally  named  "Mutant."     Seeds 
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dt  "Mutant"  were  sown,  which  produced  plants  with  the  follow- 
ing characters: — (1)  "Mutant"  Fji  plants  semitrailers,  flowers 
poiplish,  seeds  similar  to  "Mutant."  (2)  "Black"  F,:  plants 
semitrailers,  flowers  purplish,  seeds  hlack  similar  to  those  of 
"Black  Wax."  (3)"Light  Brown"  F, :  plants  mostly  dwarf,  pods 
green,  seeds  light  hrown.  (4)  "Dark  Brown"  F,:  plant  dwarf, 
flowers  pale  purple,  pods  green,  seed  dark  hrown.  Only  one  plant 
ci  this,  with  one  pod  and  one  seed,  was  raised.  (5)  "White"  Fj : 
plants  mostly  semitrailers,  with  green  pods;  hut  four  plants  were 
dwarf,  with  waxy-yellow  pods,  flowers  white,  seed  white.  Among 
the  seeds  of  "light  Brown"  Fj(No.3),  a  few  were  noticed  with 
pale  hrown  or  stone-coloured  markings;  these  were  separated  and 
labelled  "Mottled"  F,(No.6).  Six  of  these  were  sown,  all  of  which 
produced  dwarf  plants,  but  five  of  them  had  green  pods  (not  yet 
ripe),  and  one  had  greenish-yellow  pods,  and  light  stone-coloured 
seeds,  more  or  less  spotted  or  splashed  with  purplish-black  colour. 

Mr.  A.  A.  Hamilton  exhibited  the  following  specimens  from 
the  National  Herbarium — Beta  vulgaris  L.,  White  (Spinach)  Beet, 
Colt,  (Pennant  Hills;  T.  Steel;  March,  1916)  showing  prolifica- 
tion  of  the  inflorescence,  accompanied  by  spiral  torsion.     The. 
primary  branches  of  the  inflorescence  have  been  subjected  to  an 
axial  strain,  owing  to  extra-floral  branching,  and  consequent  re- 
daction of  the  intemodal  interstices,  which  has,*  in  some  instances, 
resulted  in  a  considerable  degree  of  curvature  of  their  extremities. 
On  several  of  the  branches,  the  outer  branchlets  are  recurved  and 
fbkled  back  over  the  rhachis,  giving  the  branch  the  appearance 
ci  having  all  the  branchlets  on  one  side. — Grevillea  sericea  R.Br., 
▼ar.  diffusa  Benth.,  (Gosford;  A.  A.  Hamilton;  Januaty,  1916) 
ihowing  an  interchangeable,  foliar  tomentum,  silvery  v.  brown,  a 
not  uncommon  occurrence  in  the  N.O.  Proteacete.     Var.  diffusa 
it  the  common  form  of  G.  sericea  found  on  the  Blue  Mountains. 
It  was  recognised  by  R.  Brown  (Prod.  Fl.  Nov.  Holl.  Suppt.  Prot. 
Nov.,  p.  17)  as  a  species  under  O,  diffusa  Sieb.,  and  later  also  by 
MeiBBner  (DC.  Prod.  Syst.  Veg.,  14,  355).     Sieber,  whose  n.36  is 
q[00ted  as  the  type,  was  one  of  the  earlier  collectors  on  the  Blue 
Mountains.      In  a  footnote  to  his  var.  diffusa,  Bentham  (Fl. 
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Austr.,  v.,  470)  says:  *'This  seems  to  me  scarcely  to  form  a 
distinct  variety."  Having  examined,  in  sitUj  a  series  of  examples 
of  this  form,  on  the  Blue  Mountains,  over  a  range  extending 
from  QlenbixK)k  to  beyond  E^kbank,  I  am  of  the  opinion  that 
varietal  rank  is  an  adequate  distinction  for  this  form  of  G.  tteric^a. 
— Anthocercui  Ead^sii  F.v.M.,  (Douglas  Park;  A.  A.  Hamilton: 
December,  1915),  an  example  showing  the  typical,  hoary  tomen- 
tum  on  the  young  shoots,  which  disappears  with  maturity.  The 
above  habitat  adds  another  specific  locality  for  a  plant  which  is 
not  freijuent  in  New  South  Wales. — Kunzf.a  oapitata  Reichb., 
(Medio w  Bath;  A.  A.  Hamilton;  November,  1914),  a  small-leaved 
form  connecting  A'.  capit^Uu  with  K.  />artn/f<wa  Schau. — Hakea 
dactf/loidpAi  Cav.,  (Leura;  A.  A.  Hamilton;  November,  1915),  a 
pink -dowered  form  growing  lx>th  in  swamps  and  on  dry  hills  (in 
full  flower).  The  ordinary  form  had  only  reached  the  stage  in 
which  the  buds  remain  enclosed  in  the  floral  bracts. 

Mr.  Tillyard  exhibited  two  rai-e  and  curious  ant-lions,  (a)  the 
full-gi*own  larva  of  Acanthaclisis  /undatus  Walker,  taken  on 
Htradbroke  Island,  Queensland,  in  September,  1915  (about  an 
inch  in  length);  and  (b)  the  larva  of  Gle^ioleon  pidchellus  Ramb., 
taken  near  Hornsby,  in  April  last.  Neither  of  these  larvie  makes 
a  pit-fall.  They  rely  for  the  capture  of  prey  on  their  ability  to 
move  quickly  beneath  the  sui'face  of  loose  earth  or  sand.  They 
also  possess  jaws  having  a  much  longer  reach  than  those  of  pit- 
forming  ant-lions.  Both  these  larvte  are  new  to  science,  and  the 
(rlpnolewi  is  an  entirely  new  type,  which  may  be  representative 
of  the  tribe  Dmtdroleontini. — He  showed  also  a  new,  bright  red; 
strongly-scented,  winter-flowering  Spencer  Sweetpea,  one  of  the 
products  of  the  Fj  generation  of  a  Mendelian  crossing  between 
the  well-known  Yari-awa  Spencer  (pale  ix>se-pink,  winter-flowering) 
and  Sun-proof  Crimson  (bright  red,  summer-flowering,  grandiflora 
type).  The  original  crossing  was  made  between  the  last  flowers 
of  Yarrawa  (J  parent)  and  the  first  flowers  of  the  Crimson  ((J 
parent)  in  September,  1913.  The  F^  generation  was  obtained 
by  self-pollination  of  the  F,  hybrids,  all  of  which  resembled 
Yarrawa  in  every  respect. 
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By  sanction  of  the  Curator  of  the  Australian  Museum,  Mr. 
North  exhibited  the  skins  of  the  following  Australian  Finches : — 
Stayanopleura  gtUtcUa  Shaw,  and  another  variety  of  the  same 
species,  for  which  the  name  <S.  xanihorpygia  would  be  fittingly 
appropriate,  were  it  not  known  that  the  late  Mr.  J.  A.  Thorpe 
shot  this  bird  out  of  a  flock  of  about  twenty,  normally  plumaged 
individuals,  on  the  24th  May,  1888,  at  Como,  George's  River, 
N.S.W.  This  specimen  has  the  rump  and  upper  tail-coverts 
bright  chrome  or  golden-yellow,  instead  of  rich  crimson. — Bathilda 
rubricauda  €k)uld,  from  Rockhampton  and  Port  Denison,  Q.,  and 
B.  clarescens  Hartert,  from  Derby,  and  the  junction  of  the  Fitz- 
roy  and  Margaret  Rivers,  N.W.  Australia. — Also  specimens  of 
Poephila  gmUdice  Grould,  and  P,  mirahilis  Des  Murs,  from 
Northern  Queensland;  and  the  rare  form,  P.  armitiana  Ramsay, 
from  the  Gulf  District  and  Northern  Territory.  The  latter 
species,  presented  to  the  Trustees  of  the  Australian  Museum,  in 
September,  1906,  by  Mr.  Percy  Peir,  was  received  by  the  donor 
from  Port  Darwin,  when  in  the  young  stage,  having  the  usual 
light-coloured  head  of  the  young  P.  goiddice  and  P.  mirabilis. 
During  the  eighteen  months  Mr.  Peir  had  this  bird  in  his  pos- 
session, it  moulted,  assuming,  much  to  his  surprise,  the  chrome- 
yellow  fore-part  of  the  head  of  P,  armitia'na.  Although  the  red 
and  the  yellow-headed  forms  have  had  full  specific  appellations 
bestowed  on  them,  we  now  know,  since  we  have  gained  a  know- 
ledge of  their  habits,  that  both  are  merely  varieties  of  the  black- 
headed  species,  P.  gouldi<r. 
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N.  S.  WALES. 

[colkoptkra.] 
By  Thomas  G.  Sloank, 

At  the  end  of  the  year  1915,  I  was  one  of  a  party  of  natural- 
ists organised  by  Mr.  W.  J.  En  right,  of  West  Maitland,  to 
examine  the  part  of  the  Mount  Royal  Range  known  as  The 
Barrington  Tops;  this  is  the  plateau,  5000  feet  above  sea-level, 
fi*om  which  the  Barrington,  Williams,  Allyn,  Paterson,  and  other 
rivei"s  rise.  Our  route  was  north-west  ivoxw  the  town  of  Dungog 
along  the  Williams  River;  after  the  level  of  3500  feet  was 
i*eached,  the  track  was  along  the  top  of  tlu^  narrow  ridge  dividing 
the  valleys  of  the  Williams  and  Allyn  Hivei*8,  till  (beyond  the 
source  of  the  Williams)  we  i*eached  Barrington  Tops,  about  37 
miles  fi'om  Dungog.  The  geological  fonnation  of  this  part  of 
the  Dungog  District  is  Permo-Carbonifeix)U8,  the  Barrington  Tops 
being  basalt-capped. 

Our  camp  was  at  Mr.  William  Edwards'  house  on  the  southern 
source  of  the  Barrington  River,  eastward  of  some  open,  swampy 
land  known  af?  "the  plain."  Collecting  was  done  for  three  days 
on  the  plateau,  and  also  on  the  route-marches  there  and  back,  at 
six  localities,  which  are  indicated  on  the  accompanying  map  by 
numbers;  the  figures  in  brackets,  following  the  names  of  species 
in  the  list  which  is  given  below,  are  those  of  the  numbered  local- 
ities to  show  where  specimens  of  each  species  were  found. 

The  position  and  description  of  these  localities  are  as  under: — 

( 1 )  Fagus*-brush,  about  four  miles  from  our  camp  along  the 
track  to  Stewart's  Brook;  5000  feet. 

(2)  Fagus-brush,  about  two  miles  southward  from  our  camp; 
5000  feet. 


*  Fcufus  Moorti  F.v.M.,  is  the  predominant  tree  in  the  brushes  at  4100 
feet  and  upwards;  but  I  did  not  notice  it  in  the  brushes  below  3500  feet. 
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(3)  Fagus-brush  along  the  Williams  River;  4500  feet. 

(4)  Eucalyptus*  forcKt  round  the  plain;  4800  feet. 

(5)  Brushes  along  the  Williams  River  Ijelow  3500  feet. 

(6)  Mr.  J.  Rumble's  farm  on  the  Williams  River,  20  milrsfn>iii 
I>ungog;  600  feet. 


JLocality  Sketch  "Siti^SJ^^. 


Xtwtmtf/c 


Uat  of  ('arnhidff  found,  nuinl)ering  forty-six  spcHMes  -  includ- 
ing nine  spei'ies  and  two  varietii's  descriluHl  iis  now. 

Pambanis  a//cnwe»w  Latr.,(5);  P.  pradieri  Chaud.,(l,  2,  3,  5); 
Mystropomns  subcostaliis  Chaud.,(5);  Eurylychmis  dyschirioides 
Cast.,(2);  E.  cyliivdricus^  n.sp.,(l,  2,  3,  4);  Meoiiis  semistriatusj 
u  sp.,(3);  M,  mtfior,  n.sp.)(l,  2);  Afecyclotharax  amhiguns  Erichs., 
(4);  Amblyielns  curtus  Fabr.,(4);  A,  tninutns  Macl.;  Dystricho- 
ihortix  sloanei  Blkb.;  D.  mttipennia  ^\.^(i)\  Trichostrrnus  vifforsl 
Gory,  (5);  T.  cyafieus  Chaud.,  (2);  7\{])  mistraficus,  n.sp.,  (2); 
Ceratqferania  regalis  Cast.,(5);  Notonoinus  migustibaais  SI.,(1,  2, 
3,  5);  N.johnstoni  SI. ,(5);  A*,  fnnicatwt,  n.sp  ,(I,  2,  3);  X.  h^dUyi, 


•    L\ 


Encalypiu*  coriacen  A.  Cuiiii.,  wa8  the  iiuwt  plentiful  ti-ee  aUnit  our 
camp;  all  the  bark-caral>8  taken  uii  the  plateau  were  fuund  on  thin  tree. 
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n.sp.,(l,  2,  3);  N.  austrcdis  Ca8t.,(l,  4);  N.  amahilU  Cast., (5);  A'. 
frontevirens  n.sp.,(l,  2,  3);  Prosopogmus  chcUybeipennis  Chaud., 
(1,  2,3,  5);  TcLchys  curticollia  SI.,  (6);  Lcicordairia  cychroideit 
Cast. ,(3);  Siagonyx  hlackhurni^  n.sp.,  H,  2,  3);  GntUhaphanus 
pulcher  Dej.,(6);  On,  melanarius  Dej.,(6);  Diaphoromerus  ed- 
tvarcUi  Cast.,  var.  virescenSf  n.var.,(4);  Hypharpax  anstralis  Dej., 
(6;;  LecMuymerns  major  Blkb.,  (1,  2,  3);  Xanthophosa  grandis 
Chaud.,(4);  X.ferrugineaCYi6k\id.^\  Trigonothops  pcLcifica  Erichs., 
(4);  >arothroc7'epi8  corticcUis  Fabr.,  var.  iiifuscata,  n.var,(4); 
S.  suavis  Blkb.,  (4);  Celmnephes  paralUlxM  Schmidt-Ooeb.  (6); 
PhUophlvRua  obtusus  Chaud., (0);  Ph,  luculenttLS  Newm.,(6);  Ago- 
nochda  rujicollis  SI., (4);  A,  ^u^<ato(?)  Chaud.,(6);  A,  macleayi 
•SI.,  (4);  A.  fenestrata  lB\}i.h,,{iy,  A.  plagiata^  n.^^.  {i)\  Silpho- 
morpha  ovalis  Cast.,(6);  S.  diacoidcdis  Cast., (4). 

No  definite  conclusions  can  be  drawn  from  the  small  number 
of  Carabidte  which  can  be  collected  in  any  district  during  one 
short  visit;  at  most,  a  fair  idea  of  the  species  to  be  found  at  one 
period  of  the  year  can  be  gained.  Fifteen  species  are  definitely 
recoi-ded  as  having  been  found  below  the  level  of  4,000  feet;  and 
to  these  may  be  added  thi-ee,  widely  distributed  species  which 
are  without  exact  locality,  but  which  undoubtedly  do  inhabit  the 
lower  ground;  these  eighteen  species  are  all  known  species,  which 
are  found  in  various  parts  of  the  coastal  districts  of  New  South 
Wales  between  Sydney  and  the  Clraence  River.  Twenty-eight 
species  were  collected  above  the  altitude  of  4,100  feet;  these  are 
of  far  more  interest  than  those  fix>m  the  lower  country,  no  less 
than  eight  of  them  l)eing  undescribed  species.  One  of  these,  Tri- 
chostemusQ)  nustralic^is  SI.,  is  a  remarkable  and  interesting 
species,  evidently  an  ancient  type,  which  is  more  allied  to  New 
Zealand  than  to  existing  Australian  species.  Another  is  Agotuh 
chila  nijicollis  SI.,  hitherto  only  known  to  inhabit  the  forests 
of  South- Western  Australia,  but  which  is  closely  allied  to  a 
Tasmanian  species,  and  to  A.  binotata  White,  of  New  Zealand; 
the  other  species  are  members  of  typical  genera  of  Eastern  Aus- 
tralia. Altogether,  the  Carabidae  of  the  Harrington  Tops  show  a 
general  affinity  to  those  of  eastern  New  South  Wales,  with  some 
indications  of  a  connection  with  the  south. 
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EURTLTCBlfUS   CTLINDRICU8,  Tl.sp. 

Elongate-oval,  subcylindrical:  head  stout,  one  supraorbital  seta 
on  each  side:  prothorax  cordate;  elytm  oval,  lightly  S-striate. 
Black. 

Head  convex  (3*7  mm.  across  eyes):  vertex  transversely  im- 
pressed; frontal  impi^essions  strong,  curved,  diverging  backwards; 
eyes  round,  prominent.  Prothorax  broader  than  long  (4*6  x  5 
ram.),  widest  before  middle,  wider  at  apex  (4  mm.)  than  base 
(3  mm.):  sides  rounded;  antenor  angles  wide,  rounded:  basal 
angles  rounded:  latei*al  border  thick,  merging  with  sui'face  of 
prothorax  at  basal  angles:  a  short,  deep,  foveiform,  basal  im- 
pression connected  with  posterior  extremity  of  lateral  channel  on 
each  side;  one,  setigetx)us,  marginal  puncture  on  each  side  at 
about  <me-half  the  length  of  pix)thorax:  median  line  not  strongly 
impressed.  Elytra  convex  (10*5  x  5*8  mm.) ;  striw  shallow, 
simple^  distinct  on  disc,  faint  on  sides;  interstices  depi'essed. 
Apex  of  abdomen  with  one  seta  on  each  side  in  l)oth  sexes. 
Prosternum  Iwitiei-ed  along  anterior  margin.  Anterior  tarsi 
similar  in  both  sexes;  outer  angle  of  two  basal  joints  prominent. 
Length  17-20,  breadth  54-6 mm. 

[fob. — Mount  Royal  Range,  N.S.W.  Common  under  logs  in 
the  Fagus-brushes,  from  4,500  to  5,000  feet. 

A  distinct  species  allied  to  E.  rpgiiJari^  iSl.,  but  narixiwer 
(especially  prothorax)  and  nioi-e  cylindrical;  prothoi-ax  smaller, 
narrower  at  apex,  less  ampliate  at  widest  jiai-t,  anterior  an^^les 
less  distant  fnmi  head  and  less  marked:  elyti-a  far  moi-e  lightly 
striate. 

Mkonis  skmistriatus,  n.sp. 

Elongate-oval,  ci»nvex.     Blacrk. 

Head  ordinary  (2'7  mm.  across  eyes).  Prothorax  truncatc- 
i*ordate  (4  x  3*8  mm.),  of  nearly  equal  width  at  aj)cx  (2*75  mm.) 
and  base  (2*8  mm.);  sides  lightly  ixmnded,  lightly  sinuate  to  Imso: 
liase  truncate,  sloping  forwai*d  to  basal  angles,  these  sharply 
marked.  Elytra  oval  (8*5  x 5*1  mm.),  lightly  3-striat(»  on  disc: 
sides  and  apical  declivity  Itevigate;  humeral  angles  marked,  sul>- 
dentate.     Length  15*5,  breadth  5*1  mm. 
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Hab, — Mount  Royal  Range,  N.S.W.  Five  specimens  were 
found  under  logs  in  the  Fagus-brush  along  the  Williams  River,  at 
4,500  feet. 

A  distinct  species,  differing  from  all  the  species  hitherto  de- 
scribed by  having  only  the  three  inner  strife  on  each  elytron 
pre^sent;  these  striae  are  only  marked  before  the  apical  declivity, 
which  is  laBvigate,  as  is  also  the  lateral  part  of  each  elytron  out- 
side the  third  interstice;  in  these  respects,  it  agrees  with  the  small 
species,  M,  minor  described  below. 

Meonis  MINOR,  n.sp. 

Elongate-oval,  convex.     Black. 

Head  ordinary  (1*7  mm.  across  eyes).  Prothorax  truncate- 
cordate,  about  as  long  as  broad  (2*4  x  2*5  mm.),  of  equal  width 
at  apex  and  base  (1*8  mm.);  sides  lightly  rounded,  strongly  sinu- 
ate to  base;  base  truncate;  basal  angles  sharply  marked.  Elytra 
oval  (4*7  X  3  mm.),  lightly  3-striate  on  disc;  sides  and  apical  de- 
clivity Itevigate;  humeral  angles  marked,  subdentate.  Length 
8*5-9,  breadth  3  mm. 

Hab. — Mount  Royal  Range,  N.S.W.  Three  specimens  in 
brushes  at  the  source  of  the  Barrington  River,  5,000  feet. 

Allied  to  M.  semistricUua  SI.,  but  the  great  difference  in  size 
(which  is  constant  in  the  five  specimens  of  M.  semistriatusy  and 
the  three  specimens  of  M.  minora  which  I  have  seen),  constrains 
me  to  regard  it  as  a  distinct  species.  In  the  case  of  M,  angiisii- 
collis  SI.,  of  which  I  found  examples  of  two  distinct  sizes  at 
Dorrigo,  specimens  of  the  different  sizes  occurred  together;  but 
with  M,  semistriatfAs  and  M.  minora  the  specimens  were  found 
several  miles  apart,  at  different  altitudes,  and  on  different  water- 
sheds; further  collecting  to  ascertain  the  range  and  variation  in 
size  of  these  two  species  is  necessary  before  a  definite  opinion  can 
be  given  on  the  position  to  be  assigned  to  M,  minor)  that  is, 
whether,  or  not,  it  is  merely  a  variety  of  M,  aemiatricUus.  Com- 
paring M.  mitwr  with  the  smaller  form  of  M,  angueticollisy  it  is 
noticed  that  the  prothorax  is  shorter,  wider,  less  strongly  rounded 
on  sides,  basal  sinuosity  shorter,  elytra  less  rounded  on  sides,  less 
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strongly  striate,  fourth  stria  not  marked,  apical  declivity  non- 

striate. 

Table  of  species  of  the  genus  Aleonis. 
1(6)  Elytra  with  fourth  and  fifth  strife  well  developed  on  apical  declivity. 

2(3)  Elytra  5-8triate  on  disc M.  nii/er  Cast, 

3(2)  Elytra  i-striate  on  disc. 

4(5)StriK  of  elytra  deeply  impressed,  prothorax  Hirongly  rounded 

on  sides. M.  c<»w«.nM  SI. 

5(4)  Stri«  of  elytra  lightly  impressed,  prothorax  lightly  rounded  on 

sides. M.  anguaticollis  81. 

6(  1 )  Elytra  with  apical  declivity  and  sides  beyond  fourth  interstice 

Uevigate. 
7(8)  Elytra  deeply  4-8triate,  prothorax  with  sides  strongly  rounded 

and  strongly  sinuate  posteriorly M.  amplicoilu*  H\, 

8(7)  Elytra  lightly  3-striate,  prothorax  with  sides  lightly  rounded 

and  lightly  sinuate  posteriorly. 

9(10)  Size  large  (15*5 mm.) M.  ttemitUricUuM  81. 

10(9)  Size  small  (9  mm.) J/,  minor  ^l 

-Vote. — No  specimen  of  J/,  ater  Cast.,  is  available  to  me  at 
present.  It  is  said  by  Castelnau  to  differ  from  M.  niger  Cast., 
by  having  four  strise  on  the  elyti-a,  not  five  as  in  M.  niger.  It 
is  allied  to  J/,  aiigusticollis  SI.,  from  Dorrigo,  N.8.W.,  which 
requires  comparison  with  it;  specimens  of  M.  tiujer  are  in  the 
Howitt  Collection  at  the  National  Museum,  Melbourne,  ticketed 
**  Brisbane.'* 

TrICHOSTKRNUSC?)   AU8TRALICU8,  n.sp. 

Elongate;  head  large,  mentum  with  sinus  pai*aUel  on  sides, 
median  tooth  bifid;  palpi  elongate,  slender;  antennae  slender, 
setaceous;  prothorax  subcordate,  lateral  margins  wide,  1>asal 
angles  obtuse,  posterior  marginal  seta  a  little  before  base;  elytra 
oval,  strongly  striate,  interstices  lightly  convex,  3,  5,  and  7 
seriate-punctate,  basal  border  a  little  i-aised  at  humeral  angles, 
lateral  margins  wide;  prosternum  glabrous  l>etween  coxae;  met- 
episterna  short;  legs  long,  light ;  posterior  trochanters  long, 
narrow,  depressed  on  posterior  side:  anterior  tarsi  in  $  with 
three  basal  joints  dilatate  and  biseriately  squamose  l)eneath. 
Nitid,  occiput  and  disc  of  pronotum  dark  copper ;  front  and 
sides  of  pronotum  brassy;  elytra  dark  copper  with  bright  cupreous 
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margin;  under  surface  piceous;  trochanters,  tarei,  and  mouth- 
pai'ts  i*eddish-piceous. 

Head  a  little  nan-owed  behind  eyes  (4*25  mm.  across  eyes); 
front  widely  biimpi^essed.  Prothorax  broader  than  long  (4*5  x  5'3 
mm.),  widest  before  middle,  wider  at  apex  (4*15  mm.)  than  base 
(3*6  mm.):  sides  lightly  i-ounded  at  anterior  marginal  punctui*e, 
obliquely  narrowed  to  base  (subsinuate  before  base  from  some 
points  of  view);  apex  lightly  emarginate;  anterior  angles  obtuse, 
hardly  advanced;  base  lightly  emarginate  #x)ve  peduncle;  lateral 
liorder  strongly  reflexed  on  basal  half,  particularly  towards  basal 
angles;  latei-al  basal  impressions  wide.  Elytra  much  wider  than 
prothorax  (11x7  mm.);  sides  strongly  rounded  to  peduncle;  strije 
a  little  crenulate;  striole  at  base  of  first  interstice  short;  inter- 
stices 1  -8  equal,  ninth  depressed,  third  3-  or  4-punctate,  fifth  and 
seventh  2-punctate  on  basal  half.  Prosternum,  mesostei*num,  and 
metasternum  glabmus.  Ambulatorial  setie  of  ventral  segment* 
pi*esent;  apex  of  abdomen  unisetose  on  each  side,  a  slight  notch 
in  middle.     Length  20*5,  breadth  7  mm. 

Hah. — Mount  Hoyal  Range,  N.S.W.  One  specimen  {$)  was 
found  by  me  on  the  steep  escarpment  at  the  source  of  the  Allyn 
river,  400  feet  fix)m  the  summit,  under  a  log  on  the  st<my  bank 
of  a  rivulet,  in  a  very  damp  situation. 

This  species  is  an  isolated  one  in  the  Australian  fauna,  and  is 
not  truly  congeneric  with  the  other  Australian  species  which 
have  been  referred  to  the  genus  Trichoste^'nus.  It  has  not  the 
interetice^  of  the  elytra  costate,  as  have  all  our  other  species.  It 
is  more  allied  to  New  Zealand  species,  for  which  the  late 
Tschitscherine  pix)posed  (though  without  diagnosing  it)  a  new 
genus,  Nesopterostichus^  with  Trichosternns  gtterini  Cliaud.,  for 
the  type.*  I  do  not  know  7\  fjutrini  in  nature,  nor  liave  1 
surticient  knowledge  of  the  species  of  New  Zealand  to  say  defin- 
itely that  T.  ansfrftlicint  is  actually  congeneric  with  them;  but  I 
cannot  think  it  will  remain  in  the  same  genus  with  the  costate 
Australian  species  of  Trickotttei^iiuSy  when  the  classification  of 
the  Ptfn'OHtichini  is  revised. 


*  Cf.  H(ir.  S<)o.  Knt.  Rosh.,  xxxv.,  1902,  p.r)21,  wo/e. 
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NOTONOMUS   TRUNCATU8,  n.8p, 

Elliptical-oval,  convex;  prothorax  rounded  on  sides,  angles  not 
marked,  posterior  marginal  seta  before  basal  angle,  not  on  lx)rder; 
elytra  oval,  fully  striate,  interstices  depressed,  third  3-punctate, 
eighth  and  ninth  subequal  on  basal  half,  basal  border  not  raised 
above  lateral  border  at  humeral  angles,  apex  truncate;  hind  tarsi 
elongate,  narrow.     Black. 

Head  convex  (3*5  mm.  across  eyes).  Prothorax  broader  than 
long  (4  X  4*5  mm.),  convex,  a  little  narrower  at  base  (3  mm.)  than 
a)>ex(3'5  mm.),  Uevigate;  sides  rounded;  anterior  angles  close  to 
head;  basal  angles  obtuse;  lateral  marginal  channel  not  defined 
near  base;  lateral  basal  impressions  short,  wide;  lateral  boi-der 
narrow.  Elytra  oval  (10  x  5*8  mm.);  lateral  apical  sinuosities 
well  developed;  strife  decided,  less  strongly  impressed  in  9  than 
in  ^;  interstices  depressed  on  disc,  eighth  depressed,  i-ather 
narrow,  hardly  as  wide  as  ninth  on  basal  half,  tenth  modei-ately 
developed,  extending  forward  from  apical  sinuosity  for  one-third 
the  distance  to  base  of  elytra.  Intercoxal  declivity  of  prosternum 
wide,  rounded;  of  mesostemum,  concave.  Four  posterior  tai-si 
without  spinules  beneath  costa  of  external  side  of  basal  joint. 
Length  16-18*5  mm.,  breadth  5*3-6*4mm. 

Hah. — Mount  Royal  Range,  N.8.W.  Plentiful  under  logs  in 
the  Fagus-brushes,  at  the  sources  of  the  NN'illiains  and  Bamngton 
Rivers,  4,500  to  5,000  feet. 

Allied  to  N.johiisUnii  81.,  and  a  member  of  the  t'.vi'l^ij}pnttit< 
gnmp;  but  sharply  diflferentiated  fi-oni  all  the  other  Hpe<.*ie.s  oi  the 
genus  Xotommifis  by  the  truncate  elyti-a,  which  have  the  aj)ex 
truncate  opposite  the  four,  inner  strijv  of  each  elytron,  so  as  to 
expose  the  apex  of  the  alxlomen. 

NOTONOMUS    HEDLEYI,  n.Sp. 

Elliptical-oval,  subdepressed ;  pi-othomx  rounded  cm  sides,  basal 
angles  rounded  off,  posterior  marginal  seta  on  lM>i-der  at  l)ase; 
elytra  oval,  strongly  and  fully  striate,  thin!  intei-Htic<»  3-punctati», 
eighth  and  ninth  rather  narrow,  subeifual,  basal  border  raised 
above  lateral  border  at  humeral  angles.     Black. 
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Head  oi"din»ry  (2*5  niiu.  across  eyes).  Pi\>thoi*ax  broader  than 
long  (3*25  X  3'7  mm.),  a  little  wider  at  apex  (2*8  mm.)  than  base 
(2 '6  mm.);  sides  lightly  ix)unded,  roundly  angustate  to  base; 
l)order  extending  1*011  nd  basal  angles  (which  are  indicated  by  the 
pi-esence  of  the  posterior  setigerous  puncture  on  the  border)  to 
lateral  basal  impi'essions,  these  short  and  wide.  E21yti*a  tioincate- 
oval  (8x4*5  mm.);  latei*al  apical  sinuosities  wide,  weakly  de- 
veloped; tenth  intei*8tice  moderately  developed  near  apex.  Inter- 
coxal  declivity  of  prostemum  flat,  of  mesostemum  a  little  con- 
cave. First  joint  of  four  postei'ior  tarsi  without  spinules  beneath 
costa  of  outer  side.     Length  12*5-14*8,  breadth  4*2-5  mm. 

Hah, — Mount  Royal  Range,  N.S.W. 

Not  uncommon  under  logs  in  the  Fagus-bioishes,  at  the  sources 
of  the  Williams  and  Barrington  Rivers;  4,500  to  5,000  feet.  I 
have  dedicated  it  to  Mr.  C.  Hedley,  conchologist,  in  whose  com- 
pany I  found  it. 

T  place  it  next  N,  niarginatus  Cast.,  and  N.  /ergtisotii  SI.  It 
has  the  facies  of  JT.  niargiriatiufj  var.  sydneyensis  SI.,  but  differs 
conspicuously  by  its  black  colour;  pi*othorax  with  basal  angles 
far  less  marked;  elytra  with  thii"d  interstice  3-punctate,  lateral 
apical  sinuosities  less  stmngly  developed;  inteixroxal  declivity  of 
prosternum  flat.  It  resembles  X.  fergusoni  by  colour,  and  the 
obtuseness  of  the  basal  angles  of  the  prothorax,  but  differs  by  all 
the  other  characters  given  alK)ve  as  diffei'entiating  it  from  X. 
vutrtjinuhiitf  var.  ^ydveyevHUi,  in  facies,  it  is  much  less  robust 
than  X./h'gmtonl. 

NOTONOMUS    PROXTEVIRENS,  ll.Sp. 

Elliptical-oval,  convex;  pi*othoi*ax  sul)coi*date,  ix)unded  on  sides, 
narrower  across  Iwisr  (.3*5  mm.)  than  ajK^x  (4  mm.),  j)osterior 
marginal  seta  on  bonier  at  l)asal  angle;  elytra  oval,  strongly 
striate,  interstices  c<mvex,  third  4-  or  5-punctate,  liasal  boiTJer 
not  dentate  at  liumei*al  angles.  Head  bright  green  on  upper 
suriace;  pi-onotuni  nitid,  bronze-copper:  elyti-a  bi*onzy,  ninth  in- 
terstice and  marginal  channel  brighter  (gi*eenish  or  cupreous); 
undersurface  and  legs  black;  antenna;  with  basal  joints  black. 


BY   T.    G.    8L0ANR.  205 

Head  convex  (3*65  mm.  across  eyes);  eyes  convex.  Prothorax 
broader  than  long  (4  x  5  mm.);  sides  strongly  rounded,  roundly 
angustate  to  base;  border  wide,  i^flexed;  lateral  basal  imprt's- 
sions  short,  wide.  Elytra  oval  (1 1  x  6*5  mm.),  convex:  lateral 
apical  sinuosities  wide,  feeble;  strife  subcrenulate;  eighth  and 
ninth  interstices  short,  well  developed  towards  apex.  Jntercoxal 
declivity  of  presternum  flat,  of  meaosternum  lightly  concave. 
Four  posterior  tarsi  costate  on  external  side  without  spinulef) 
beneath  costs.     Length  19-23,  breadth  6*25-7*4  mm. 

Ilab. — Mount  Royal  Range,  N.S.W.  Not  unconnnon  under 
logs  in  the  Fagus-brushes,  at  the  sources  of  the  WillianiH  and 
Barrington  Rivers,  4,500  to  5,000  feet.  Seven  specimens  havi* 
been  examined. 

Belongs  to  the  afi4f//ia/itf-group.  It  is  allied  to,  and  i*eHembles 
X,  coloMiis  SI.,  but  differs  by  form  more  convex;  pixjthorax 
smaller,  narrower  across  base,  more  strongly  rounded  on  sides 
(particularly  towards  base),  an  tenor  angles  moi'e  i*ounded  and 
nearer  to  head;  elytra  more  oval,  border  narmwer;  posterior 
femora  less  swollen  in  middle;  upper  surface  of  head  bright  green, 
prothorax  cupreous,  el3rti'a  copper}'-bronze,  antenna?  black  (not 
reddish). 

SlAOOXTX    BLACKBURNI,  n.sp. 

Siayonyx  aiufustata  Blackb.,  (not  Liu'trrdairia  anifusUita  C/iist.), 
Trans.  Roy.  8oc.  S.  Aust.,  1901,  p.  IIC. 

Elliptical-oval,  depressed;  labrum  bisinuate;  pix>t borax  very 
little  broader  than  long  (2*8  x  3  mm.).     Black. 

Prothorax  narrow,  strongly  narrowed  to  base,  widest  befort* 
middle;  apex  and  base  of  equal  width  (2mm.),  apex  lightly 
emarginate,  narrowly  bordered;  anterior  angles  rounded;  base 
emarginate,  rounded  at  basal  angles ;  lateral  margins  wide. 
EUytra  much  wider  than  prothorax,  oval  (9  x  5*5  mm.),  strongly 
striate;  a  short,  distinct  striole  at  base  of  first  interatice;  third 
interstice  bipunctate  near  second  stria.  Length  12 '5- 15 -6, 
breadth  4*5-6  mm. 

jJn^. — N.S.W. :  Fagus-brushes  at  the  sources  of  the  Williams 
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and  Barrington  Rivers,  Kiama,  Burrawang: — Victoria:  Wood's 
Point,  Marysville,  Warburton,  Yarragon,  Ballarat,  Princetown. 

This  is  the  species  which  Blackburn  regarded  as  lAicordairin 
atiyiMfafa  Cast.,  but,  with  this  opinion,  I  cannot  agree.  I  regard 
L.  atiifUHttUa  as  a  true  Lacordairia,  in  all  probability  conspecific 
with  L.  eychroidpA  Cast.,  which  I  have  from  Raleigh,  Comboyne, 
Williams  River,  and  Gosford,  N.S.W.  L,  hlackhumi  is  common 
in  collections;  it  is  over  thirty  years  ago  since  I  first  found  it  in 
the  Otway  forest,  but  it  has  never  been  described.  In  the  pro- 
portions of  the  prothorax,  it  varies  considerably;  a  specimen 
fmm  Kiama,  in  my  collection,  has  the  dimensions  of  the  pro- 
thorax  as  follows — 3*5  x  3*6,  apex  2*5,  base  2*7  mm.  It  differs 
from  *S*.  amplipennis  Macl.,  (which  extends  as  far  south  as  Dorrigo) 
by  labrum  not  i-ather  deeply  emarginate,  but  bisinuate  (middle 
moit?  prominent  than  anterior  angles),  prothorax  more  elongate 
and  nari-ower,  elytra  less  deeply  striate,  etc. 

DiAPHOROMERUS  EDWARDSi  Cast.,  var.  viRESCENS,  n.var. 

Oval,  convex;  prothorax  transverse,  much  wider  at  base  than 
apex,  basal  angles  obtuse;  elytra  truncate-oval,  striate,  interstices 
depressed,  second  with  an  elongate  striole  at  base,  third  unipunc- 
tate  at  beginning  of  apical  declivity,  humeral  angles  subdentate. 
Nitid,  minutely  shagreened;  upper  surface  rather  bright  green; 
undersurface  virescent;  labrum,  legs,  antennse  after  second  joint, 
and  palpi  (excepting  their  apices)  black;  first  joint  of  antennse 
i-eddish-testaceons.     I^ength  7 '7-8 '5,  bi*eadth  3 '2-3 -6  mm. 

Hab. — N.S.W. :  sources  of  Barrington  River  (Sloane),  Ebor 
(Tillyard). 

A  single  specimen  (9)  occurred  to  me  in  open  country  near  Mr. 
Edwards'  house  (5,000  feet).  Mr.  Tillyard  had  formerly  found 
it  at  Ebor.  It  seems  a  variety  of  D.  edwardsi  Cast.,  which  is 
said  by  Chaudoir  to  be  shining  olive-bronze;  by  Castelnau,  "dark 
aeneous-green,  with  a  bluish  tinge." 

Sarothrocrepis  coRTiCALis  Fabr.,  var.  inpuscata,  n.var. 

Differs  from  *S^.  corticcUis  Fabr.,  by  pattern  of  elytra;  the  black 
apical  patch  extends  forward  along  intersticefi  6-8  to  the  base. 
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and  near  the  base  overspreadfl  interstices  2-5,  with  the  result  that 
a  dull  testaceous,  sutural  space  on  the  hasal  half  of  the  elytra  is 
enclosed;  at  its  widest  }>art,  this  Ijasal  pla^a  extends  outwaixls  to 
the  fifth  or  sixth  intei*stice  on  each  elyti"on,  is  divide*  1  i^K>steriorly 
hy  a  forwani  prolongation  of  the  ante-apical  black  aiva,  and 
extends  along  the  first  interatiee  to  the  Iwise.  The  dark  basal 
part  of  the  elytra  is  infuscate,  not  nearly  as  black  as  the  ante- 
apical  patch.  The  alxlonien  is  slightly  more  setulose  than  in  S. 
corticafiMy  but  less  so  than  in  aV.  H**fitlotta  SI.  As  in  S.  a/tiicaiisy 
the  interstices  are  non-setulose,  but  have  minute  punctures  along 
the  course  of  the  fifth  as  in  *S'.  cort'waJU  (these  punctures  Iwing 
most  noticeable  towards  the  aj>ex).  T>»ngth  9-10*3,  breadth  4*5- 
5  mm. 

Hob. — Mount  Royal  Range,  N.S.W. 

Common  under  loose  liark  on  the  trunks  of  Km-idypins  cor'uwpa^ 
at  5,000  feet. 

I  have  specimeas  of  this  variety  fi*om  Sydney,  Victona,  and 
Tasmania. 

AOONOC^HILA    PLA^ilATA,   U.sp. 

Depressed;  elytra  wide  in  proportion  to  p;x)thorax:  head  finely 
sliagreene<l,  sparsely  punctulate;  prothorax  transvei^sts  apex  lightly 
eiuarginate,  Ijase  strongly  bisinuate,  posterior  angles  marked,  but 
obtuse,  one  or  two  marginal  seta?  on  anterior  half;  elytra  biT>ad, 
densely  and  rather  coaraely  punctate,  striw  and  int^^rstices  indis- 
tinct, third  interstice  3-punctate.  Legs,  antennie,  mouth-parts, 
lateral  margins  of  prothorax,  a  wide  posthumeral  plaga  on  each 
el3rtron,  and  undersurface  testaceous  (sides  of  abdomen  fuscous); 
head  and  disc  of  prothorax  usually  brownish;  elytra  brownish 
with  a  variable  pattern — usually  a  wide,  testaceous,  posthumeral 
plaga  on  each  elytron  and  an  indefinite  apical  pat<;h;  sometimes 
the  posthumeral  plagse  join  the  apical  patch  by  a  narrow,  ill- 
defined  extension  along  the  fourth  interstice. 

Head  stout  (1*3  mm.  across  eyes),  minutely  shagreened,  and 
sparsely  punctate  under  a  lens;  eyes  prominent.  Prothorax  wide 
(1*2x2  nun.),  widest  before  middle,  a  little  narrower  at  apex 
(l'4iiun.)  than  base  (1*5  mm.),  finely  setulose-punctate  under  a 
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lens;  disc  rather  convex;  margins  wide,  depressed;  sides' rounded 
anteriorly,  narrowed  and  subsinuate  posteriorly;  apex  lightly 
eniarginate,  anterior  angles  ix>unded ;  base  shortly  lobed  in 
middle,  l)asal  angles  obtuse,  median  line  strongly  impressed. 
Elytra  bi*oad  (4x3  mm.),  widest  about  posterior  third,  a  little 
narrowed  to  base,  rounded  on  sides;  humeral  angles  widely 
nninded,     Ijongth  7-7*5,  breadth  3-3*5  mm. 

IFab, — Mount  Royal  Range,  N.S.W.  Common  under  loose 
luirk  on  tnmks  of  E.  corictcefi,  at  6,000  feet. 

This  is  one  of  the  largest  species  which  has  been  attributed  to 
the  genus  AgotwchUa.  Its  distinguishing  characters  are  its  broad 
elyti-a,  with  a  wide,  posthumeral,  testaceous  plaga  on  each  elytron. 
The  pattern  of  the  elytra  varies  a  good  deal : — taking  the  ground- 
colour as  pitchy-brown,  there  is  usually  a  wide,  testaceous,  post- 
hunu*ral  plaga  on  each  elytron,  and  an  apical,  duller-coloured 
patch  (more  or  less  common  to  both  elytra);  sometimes  the  post- 
humeral  and  apical  markings  are  widely  separated  by  the  brown 
ground-pattern;  sometimes  the  plagse  extend  backwards  and  join 
the  apical  mark,  so  that  the  brown  parts  of  the  elytra  become 
arranged  in  three,  irregular  stripes,  viz.,  a  sutural  stripe  and  one 
near  each  side,  these  stripes  being  wide  and  near  together  about 
the  apical  third  of  the  eljrtra.  Compared  with  A,  corticcUis 
Erichs.,  A.  playiatn  is  larger  and  differently  marked;  prothorax 
with  sides  moi*e  stixingly  narrowed  to  base,  eljrtra  more  strongly 
punctate.  It  is  remarkable  to  find,  in  this  species,  the  prothorax 
with  either  one  or  two,  anterior,  marginal  set»  on  each  side; 
where  there  are  two  setae,  these  are  wide  apart,  the  posterior  one 
situated  as  usual,  the  anterior  one  a  little  less  than  half-way 
between  it  and  the  anterior  angle.  Twenty-six  specimens  have 
been  examined;  of  these,  seventeen  had  one  seta,  and  nine  two 
setJB.     Specimens  of  both  sexes  occurred  with  one  and  two  8et». 
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DESCRIPTIONS  OF  A  NEW  GENUS  AND  THREE  NEW 
SPECIES  OF  AUSTRALIAN  TENEBRIOXID.E  FROM 
HARRINGTON  TOPS,  NEW  SOUTH  WALES. 

By  H.  J.  Carter,  B.A.,  .F.E.S. 

A  week*8  visit  at  Christmas,  1915,  to  a  region  new  to  the 
collector,  and  little  known  to  the  tourist — Barrington  Tops — 
reToaled  a  mountain-district  of  above  5,000  feet  altitude,  that 
combines  many  of  the  characters  of  Kosciusko  and  Dorrigo. 
Situated  some  thirty-seven  miles  north-west  of  Dungog,  this 
highland  should  prove  an  interesting  field  to  the  naturalist.  Of 
volcanic  origin,  the  rich  soil  possesses  a  magnificent  forest,  in 
parts  approaching  jungle,  the  higher  slopes  containing  a  rich 
brush,  mainly  composed  of  the  beautiful  Fojgus  M(xyrei,  While 
the  general  collecting  was  a  little  meagre,  due  to  the  long  pre- 
ceding dry  weather,  the  results  were  specially  rich  in  Carabidee, 
while  three  new  species  of  Tenebrionida?  were  taken,  including 
one  which  requires  a  new  genus  for  its  reception. 

Sloanea,  n.gen.  Tenebrioninarum. 

Wide,  depressed,  with  the  facies  of  Ciryptodus,  Labrum 
emarginate  and  ciliate;  mentum  cordate,  last  joint  of  all  palpi 
securiform;  mandibles  grooved,  forked  at  apex.  Eyes  small  and 
transverse.  Antennae  with  the  last  four  joints  flattened  and  suc- 
cessively wider,  the  three  penultimate  joints  transverse,  last 
joint  subcircular.  Prostemum  convex,  its  process  arched  down- 
wards at  apex,  and  received  into  a  triangular  I'eceptacle  of  the 
meeostemum;  mesostemum  short,  body  apterous;  el3rtra  costate, 
widely  rounded  behind,  epipleuree  wide  and  horizontal;  precoxse 
globose,  middle  coxfie  rounded.  Legs  short  and  stout;  tibise 
much  enlarged  at  apex,  fore-  and  midtibise  serrated  externally. 
In  the  ^,  the  tibis,  especially  the  foretibiae,  strongly  bent  inward 
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at  apex.  Tarsi  tomentose,  the  claw-joint  nearly  as  long  as  the 
rest  combined,  the  first  longer  than  the  aeoon<1,  intercoxal  pro- 
ecRS  wide,  rounded  in  front  and  carinate  at  margins. 

A  geniiH  not  very  near  any  exinting  Australian  genus  of  the 
Ten ebi'ion idle.  T)ie  head  and  thorax  are  nomewhat  as  in  Anphaliu 
I^KC.,  but  with  a  very  differfint  structure  of  leg,  and  elytral 
sculpture. 

8L0ANKA   COSTATA,  n,sp. 

Ovate,  depressed,  glabrous,  opa<]ue  brown  is)  i-bla«k  above,  nitid 
beneath;  palpi,  tarsi,  and  apical  joints  of  antenna*  reddish,  the 
tarsi  clothed  with  i-ed  t^imentum. 

//>¥(</ trapezifonn,  densely  and  finely  punctate,  the  sides  slightly 
raised  behind  and  arcuate;  epistoma  convex,  straight  in  front 
and  liniite<l  lieliind  by  a  straight,  obscure  depression;  antenna- 
with  baaal  joints  nitid  and  bead-like, 
third  joint  slightly  longer  than  fourth, 
the  last  four  opaque  and  hairy.  Prn- 
thoras'  Q-ft  X  7  mm.,  widest  in  front  of 
middle,  trisinuate  at  apex,  the  middle 
with  H  wide  triangular  insertion,  an- 
terior angles  widely  rounded  and  feebly 
produced,  sides  slightly  rounded  on  an- 
terior half,  sinuately  tkaii'uwed  behind, 
posterior  angles  acute,  a  little  deflexed 
and  produced,  base  bisinuate;  foliate 
margins  concave  within,  extreme  bor- 
der narrowly  raised,  continued  on 
apex,  widened  at  the  posterior  angles, 
obsolete  at  base,  surface  finely  and 
closely  punctate  on  disc,  the  punctures 
sububsolete  in  the  middle,  coarser  on  sides  and  base,  the  foliate 
margins  and  regions  near  posterior  angles  coarsely  rugose,  a  fine 
medial  line  sometimes  traceable.  SciiUlluvt  fonning  a  strongly 
tran-iverse,  smooth  ridge.  Elytra  wider  than  prothorax  at  baae 
and  not  quite  twice  as  long;  shoulders  prominent,  squarely  rounded 
and  formed  by  the  reflexed  epipleural  fold,  aides  feebly  widened 
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behind,  apex  widely  rounded:  each  elyti\>u  with  seven,  Hliiniug, 
veiy  slightly  crenulate  costce,  the  firat  (sutui-al),  third,  fifth,  and 
seventh  wider  tlian  the  others,  terminating  befoi'e  the  apex,  the 
second,  fourth,  and  sixth  narrower  and  terminating  considerably  in 
front  of  these,  the  first,  third,  and  seventh  only  extending  to  base, 
the  sutuiul  costce  bifurcating  some  distance  behind  the  scutellum 
to  meet  the  third  costae,  but  also  narrowly  extending  in  a  straight 
line  to  the  middle  of  the  scutellum;  on  the  wide  interval  between 
the  seventh  costw  and  the  margin  a  further,  short,  ill-deRned 
ridge;  all  intervals  opaque  and  rugose-punctate.  Underside 
glabrous,  submentum  and  prosteiTium  coarsely,  abdomen  moi'e 
finely  but  densely  punctate.  Femora  stout,  finely  punctate, 
tibise  rugose.  In  the  ^,  the  fore-tibiie  bent  at  right  angles 
inwards  near  apex,  with  a  triangular  external  emargination,  all 
tibie  sulcate  externally,  and  with  two  short  spines  at  apex. 
Tibiae  of  9  nearly  straight.     Dimensions:  ^,17  x  8;  9»20  x  9mm. 

Ilah, — Barrington  Tops,  37  miles  north-west  of  Dungog;  alti- 
tude, 4,000-5,000  feet. 

8even  specimens  of  this  interesting  insect  taken  by  Messi-s. 
iSloane,  Musgrave,  and  myself  in  the  beautiful  beech-forests (/V//^/^ 
Moorei)  that  clothe  the  basalt  mountain.  In  occuiTed  in  com- 
pany with  Pamhorus  pradieri  Chaud.,  and  Lissaptertis  pe.lorid*'^ 
Westw.,  in  or  imder  the  rotten  logs  of  the  Fagus;  and  seems  to 
be  peculiar  to  this  district.  I  know  nothing  veiy  near  it,  and 
place  it  with  some  diffidence  in  this  subfamily.  1  have  much 
pleasure  in  giving  the  generic  name  in  honour  of  my  friend  and 
frequent  companion  on  entomological  quests,  who  found  the  fii*st 
specimen.     Ty{)e  in  the  author's  Coll. 

Cardiotuorax  1NTER8TITIALI8,  n.sp. 

Elongate-ovate  ;  head  and  thoiux  sulwpacjue  brun/e-black ; 
elytra  dark  broii/x;,  underside  and  legs  nitid-black,  tai-si  and  apex 
of  tibia*  with  short,  red  hairs. 

Head  wide,  smooth;  epistoma  ix>unded  in  front,  its  suture 
straight,  the  usual  frontal  impression  well  marked;  widened  and 
raised  in  front  of  eyes,  antennse  very  stout,  joints  pear-shaped. 
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f^-10  gradually  wider  and  rounded,  eleventh  ovate,  acuminate. 
Prothoroj:  5x7  mm.,  cordate  and  flat,  wideet  at  middle;  apex 
semicircularly  emai^nate,  aoterior  angles  strongly  produced  and 
rounded ;  sides  well  rounded,  strongly  narrowed  behind  and 
sinuate  before  the  dentate  posterior  angles,  theee  deflexed  and 
outwardly  directed,  base  arcuate;  foliate  margins  wide  and  a  little 
upturned,  with  a  wide,  shallow,  separating  sulcus  on  anterior  half, 
extreme  border  narrow  and  reflexed  throughout;  disc  smooth,  with 
four  small  foveir,  two  on  each  side  of  the 
thin,  well  defined,  medial  channel;  some- 
times with  other  irregular  impressions. 
S'caUltuvi  triangular,  smooth.  Elytra 
considerably  wider  than  prothorax  at 
base,  and  nearly  thrice  as  long,  shoulders 
rather  squarely  rounded,  the  epipleural 
fold  well  raised  in  this  region,  extreme 
margin  sharply  raised,  with  an  irregular 
row  of  large  punctures  within  this; 
Bulcate,  each  elytron  with  nine  sub- 
^  costate  intervale,  continuous  to  and 
Bharply  ridged  on  apex,  the  sixth  interval 
altoayg  broken  near  the  middle,  either 
flattened,  with  a  few  large  punctures,  or 
with  a  chain  of  irregular  ocellate  pita 
formed,  the  seventh  and  eighth  intervals 
narrower  than  the  rest  Prostemum 
ti-ansversely  wrinkled,  abdomen  and  femora  quite  smooth,  tibiie 
strongly  punctate  near  apex,  legs  without  sexual  differentiation. 
Dimensions:  19-21  x6'6-8mm. 

/^ai.— Barrington  Tops,  N.S.W.  (Messrs.  T.  O.  Sloane,  Mus- 
grave,  and  the  author). 

A  species  occurring  very  commonly  in  this  region  above  the 
4,000  feet  level.  I  have  30  specimens  before  me,  all  of  which 
have  the  peculiar  elytral  sculpture  noted  above,  e.g.,  strongly 
sulcate,  with  the  sixth  interval  broken.  The  species  forms  a 
link  between  some  of  the  more  nitid  species,  like  C.  ar^termia 
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Blockb.,  and  the  aubopaque  speciee  like  C.  Haagi  Bates,  with  the 
prothonui  similar  to  the  latter,  and  the  elytra  more  like  the 
former;  but  it  is  veiy  distinct  from  any  described  species,  and  is 
one  (A  the  largest  in  the  genus.     Types  in  the  author's  Col). 
Cardiothobai:  aspkratus,  n-sp. 

Elongate-ovate,  brownish-black,  opaque. 

Head  and  tbonx  densely  rugosely  ehagreened;  labrum  pro- 
minent, epistoma  incurved  in  the  middle,  oblique  on  sides;  suture 
straight ;  frontal  impression  obscure  (only  indicated  by  basal 
ridge);  anteniue  with  joint  3  nearly  as  long  as  4-5  combined,  3-7 
subconic,  8-10  oval,  1 1  very  large,  ovoid.  Prolkorax  5x5  mm., 
scutiform,  widest  in  front  of  middle,  bisinuate  at  apex,  anterior 
angles  moderately  produced  and  rather  sharply  rounded,  sides 
slightly  rounded  anteriorly,  then  widely 
sinuately  narrowed  behind,  posterior  angles 
acutely  dentate  and  pointing  obliquely  out- 
ward,  base  truncate,  much  narrower  than 
apex,  disc  with  two,  wide,  shallow  depres- 
siont  and  a  depressed  middle  line,  the  sculp- 
ture somewhat  reticulate  rugose,  coarsely  so 
at  aides  and  base.  ScuUlhim  tiiangular. 
Elytra  ovate,  wider  than  prothorax  at  base 
and  twice  as  long,  shoulders  rounded,  epi- 
pleural  fold  reflexed  in  this  region  and  form- 
ing a  sharply  defined  border  throughout: 
punctate^striate,  five  alternate  intervals  (in- 
cluding the  sutural)  finely  costate,  the  edge 
of  costte  very  finely  crenulate  or  subnudulose,  the  latter  sti'ucture 
evident  in  the  two  sutural  coxtce,  the  second,  fourth,  sixth,  and 
eighth  intervals  also  slightly  raised,  nion-.  distinctly  tu  on  apical 
half,  the  interspaces  filled  with  rather  large,  close,  transverse 
punctures;  aubmentum  and  proetema  very  coarsely  punctate,  the 
latter  bearing  scattered  set»,  abdomen  finely  and  sparsely  granu- 
loK  and  opaque,  legs  with  short,  dense  hairs,  tibiie  scarcely 
enlat^ied  at  apex,  with  short  terminal  spines.  Diviensiomi:  14-lH 
X  &-6'5  mm. 
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Ilab. — Barrington  Tops,  N.S.W.  (Messrs.  81oane,  Musgi'ave, 
and  the  author). 

Sixteen  specimens  taken  by  the  above,  belong  to  the  sub- 
s({uamose  group,  C.  egerius  Pasc,  C  mimus  Cart.,  C,  nndfdatus 
Cai*t.  In  form,  it  is  nearest  the  last  of  these  (from  an  adjacent 
region),  but  it  is  at  once  separated  from  it  by  the  coarsely  rugose 
prothorax  and  punctate  el3rtra.  In  the  latter  character,  it  is 
near  C.  mimtis  Cart.,  which  differs  widely  in  size,  form,  and  pro- 
thoracic  structure.     Types  in  the  author's  Coll. 

Meneristes  proximtut  Cart. — In  these  Proceedings  for  1914 
(p. 75),  I  described  this  as  a  possible  variety  of  M.  tibialis  Cart. 
With  a  number  of  fresh  specimens  from  Barrington  Tops  before 
me,  I  am  convinced  that  this  is  a  good  species,  clearly  separated 
from  M,  tibialis  by  the  nitidt  imptinctate  prothorax  and  elytrnl 
intervals  beiiides  the  distinctions  noted  in  the  description. 
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A    NEW   SCALE-IN8EC1'  AFFECTING  SUGAR-CANE 

IN  NEW  GUINEA. 

« 

By  thk  latk  Db.  A.  Ruthekford:  with  a  Note  by  Edmund 

Jar  VIS,  Entomologist. 

(CommunicfUed  by  W.   W.  tVaggatt^  F.L.S,) 

AULACASPIS    MAJOR,  n.sp. 

Female  scale  thiu,  greyish-white,  somewhat  uniform,  large 
(longer  diameter  .3-3 '25  mm).  Exuvi»  pale  yellow,  the  fii'st  pi*o- 
jecting,  the  second  submarginal. 

Adult  female  broadest  in  the  cephalo-thormno  it^gion.  Cephalic 
end  broadly  rounded,  sometimes  with  a  slight  median  notch. 
Pygidium  hyaline  with  several  stiands  of  chitin  ininning  cephalad 
from  the  apical  margin. 

Antenna-,  a  small  tubercle  of  irregular  shape,  and  bearing  a 
stout,  curved  seta. 

All  stigmata  with  parastigmatic  pores  in  a  compact  group. 
Three  pairs  of  prominent,  hyaline  lobes.  Median  lobes  not  sunk, 
slightly  expanded  distally,  apex  broadly  rounded,  about  one- 
quarter  of  their  own  width  apart.  A  prominent  chitinous  area 
of  the  pygidium  between  the  lobes. 

Second  lobes  duplex,  the  mesal  half  expanded  distally,  broadly 
rounded  at  apex;  lateral  half  with  the  mesal  side  straight,  the 
lateral  side  oblique. 

Third  lobes  of  much  the  same  shape,  and  quite  as  broad  as  the 
second.  I^aterad  of  the  third  group  of  plates  are  several  broad, 
serrated  projections  associated  with  marginal  gland-pores. 

PIcUes:  none  between  median  lobes;  thereafter  in  the  usual 
positions  1,  1-2,  1-2,  2,  6-10.  The  penultimate  segment  bears 
711,  and  the  antepenultimate  5-8  similar  plates.  All  plates  stout, 
tapering,  a  few  slightly  pectinate  at  apex. 
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A  seta  on  the  base  of  the  median  lobes  laterally,  one  between 
the  halves  of  the  2nd  and  of  the  3rd  lobes,  and  one  mesad  of 
each  of  the  fourth  and  fifth  groups  of  plates. 

Dorsal  poi'es  in  three  longitudinal  rows,  the  row  immediately 
laterad  of  the  level  of  the  circumgenital  pores  of  some  7-9  pores, 
and  not  reaching  to  the  margin  of  the  pygidium.  A  few,  small, 
ventral  pores.  Anus  circular,  situated  at  the  level  of  the  caudo- 
lateral  groups  of  circimigenital  pores. 

CircfimgenitcU  pores  in  5  compact  groups.  Pores  numerous; 
approximately  33  (49  and  52)  (42  and  45). 

Hab. — New  Guinea;  on  stems  of  Sugar-cane. 

The  specific  name  has  reference  to  the  size  of  the  female  scale. 

Ji^ote  by  E,  Jarnis, — Whilst  inspecting  sugar-cane  procured 
from  New  Guinea,  I  noticed  several  sticks  infested  with  a  scale- 
insect,  and  forwarded  specimens  of  them  to  the  Botanic  Gardens, 
Ceylon,  for  determination.  The  coccid  was  examined  by  the 
late  Dr.  A.  Rutherford,  who  referred  it  to  the  genus  AulacaspiSf 
and,  believing  it  to  be  a  new  species,  named  it  A.  major.  In  a 
letter  enclosing  the  description  given  above.  Dr.  Rutherford  said : 
— *^I  think  there  can  be  no  doubt  that  the  insect  falls  in  the  genus 
Aulacaspis.  It  does  not  agree  with  any  species  known  to  me. 
Perhaps  it  might  be  described  under  the  genus  Chionaspis,  though 
it  would  not  fall  into  that  genus  as  at  present  understood, 
Froggatt,  in  his  review  of  the  Australian  Coccidas  (Agric.  Gazette 
N.  S.  Wales)  refers  to  two  species  only  of  AulacaapiSf  viz.,  A, 
pent^igona  Targ.,  and  A.  rosea:  Bouch6.  Yours  is  neither  of  these. 
Quite  possibly  it  is  a  new  species.  I  append  a  technical  descrip- 
tion, which  you  are  quite  at  liberty  to  publish." 
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ORDINARY  MONTHLY  MEETING. 

JuNR  28th,  1916. 

Mr.  C.  Hedley,  F.L.8.,  Vice-President,  in  the  Chair. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (31st  May,  1916),  amounting  to  15  Vols.,  112 
Parts  or  Nos.,  61  Bulletins,  2  Reports,  and  8  Pamphlets,  re- 
ceived from  47  Societies,  etc.,  and  one  private  donor,  were  laid 
apon  the  table. 

NOTES   AND    EXHIBITS. 

Mr.  T.  Steel  exhibited  the  femur  of  an  ox  showing  natural 
knitting  of  a  very  severe  sliding  fracture,  the  reunited  bone 
being  much  shortened  and  thickened  by  deposit  of  fresh  bone. 

Mr.  Fred  Turner  exhibited  the  following  indigenous  grasses, 
being  portion  of  a  remarkably  fine  collection  made  on  Kilmorey 
Station,  Maranoa  district,  Queensland,  by  Mr.  J.  B.  Thomson, 
who  forwarded  them  to  Messrs.  Anderson  &  Company,  Seedsmen 
and  Plant  Merchants,  Sydney,  with  a  request  that  they  should 
be  sent  to  Mr.  Turner  for  accurate  botanical  determination, 
and  for  reliable  information  as  to  their  economic  importance: 
Andropogon  trtanthaides  F.v.M.  ;  A,  intermediua  R.Br. ;  A. 
terieeus  R  Br.  ;  Anthisliria  ciliata  Linn.;  Chloris  divaricata 
R.Br. ;  Eriochloa  punctata  Hamilt.  ;  Panicum  decomposiium 
R.Br. ;  P,  divaricatxaitimum  R.Br. ;  P.  Jlavidum  Retz.  ;  P. 
Uucophamm  H.B.  et  K.  ;  P.  trachyrhachis  Benth.  ;  Pappopho- 
rum  nigricans  R.Br. ;  Perotis  vara  R.Br.  ;  Setaria  glauca 
Beau  v.;  TriraphiB  mollis  R.Br.  Owing  to  the  prolonged  and 
disastrous  drought  in  the  northern  State,  the  country  where 
the  grasses  had  been  collected  was  absolutely  destitute  of  pasture- 
herbage  for  months  until  the  bountiful  rainfall  of  December 
last.  Since  the  beginning  of  this  year,  the  country  has  made 
wonderful  recovery,  and  grasses  and  herbage  are  now  abundant, 
giving  a  verdant  appearance  to  immense  tracts  of  country.     The 
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grasses  exhibited  were  an  excellent  illustration  of  the  remark- 
able recuperative  properties  of  the  herbage  composing  Austra- 
lian pastures.  No  other  vegetation,  of  an  equal  eeonomic  value, 
in  the  world  could  have  recovered  in  a  shorter  space  of  time 
than  those  indigenous  grasses.  Mr.  Turner  also  showed  18 
photographs,  taken  last  month  by  Mr.  Thomson  on  different 
parts  of  Kilmorey  Station,  showing  the  luxuriant  grasses  and 
forage  plants  now  growing  there. 

Mr.  A.  A.  Hamilton  exhibited  specimens  from  the  National 
Herbarium,  and  contributed  notes  thereon,  comprising  a  series 
of  examples  of  the  fruits  of  Angophora  cordifolia  Cav.,  Killara 
(A.  A.  Hamilton;  December,  1915),  showing  divergence  in  shape 
and  size,  apical  and  basal,  together  with  variation  in  the  degree 
of  pilosity  and  calycal  ribbing.  The  capsules  range  from  quad- 
rangular to  orbicular  at  the  apex,  and  from  broadly  turbinate  to 
attenuate  at  the  base,  the  vestiture  of  the  fruit-calyces  varying 
from  smooth  to  hispid,  or  rough  and  bristly.  The  rim  of  the 
capsule  is  seen,  in  some  examples,  to  be  more  or  less  deeply  sunk; 
in  another  group  it  is  parallel  to  the  border  of  the  calyx-tube; 
while  a  further  series  shows  a  broad,  conspicuous  rim,  recurved 
and  folded  outwards,  overlapping  the  sides  of  the  calyx-tube. 
The  primary  ribs  of  the  fruit-calyx  are  4  or  5  in  number,  in 
conformity  with  the  angularity  or  degree  ef  rotundity  of  the 
fruit,  and  they  exhibit  a  marked  variation  in  the  measure  of 
prominence  attained.  A  range  of  dimension  from  1-2  cm.  in 
diameter  occurs  at  the  apex  of  the  fruit,  with  a  similar  variation 
in  length  from  apex  to  base.  The  pedicels  vary  in  length  from 
1-3^  cm.;  they  are  stout,  slender,  terete,  angular,  or  more  or  less 
dilated.  The  series  was  gathered  from  a  clump  of  apparently 
healthy  plants  growing  in  a  sheltered  position  on  a  rocky  (sand- 
stone) hill-side,  under  normal  conditions  (as  far  as  could  be 
ascertained). — Lambertia  formosa  Sm.,  Leura  (A.  A.  Hamilton; 
November,  1915),  showing  variation  in  the  fruit-appendages. 
The  follicles  vary  from  1-1^  cm.  in  length,  with  a  similar  range 
in  breadth;  the  horn  on  the  dorsal  margin  varies  from  broadly 
obtuse  and  3  mm.  long,  to  narrow-linear  and  2  cm.  long,  straight 
or  curved;  that  on  the  upper  angle  of  the  valve  is  from  barely 
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prodaced  to  5  mm.  long.  Both  young  and  old  fruits  were  ex- 
hibited for  comparison. — Siebera  Stepkensoni  Henth.,  La  Perouse 
(A.  A.  Hamilton;  January^  1916),  showing  aphylly  due  to 
environment.  The  specimens  exhibited  were  taken  from  a  shrub 
about  1  m.  high,  which  had  shed  its  leaves  to  within  some 
15  cm.  of  the  tips  of  the  flowering  branches.  The  shrub  was 
growing  on  flat,  rocky  country,  subject  to  direct  insolation,  and 
it  also  safiered  from  the  effects  of  bad  drainage. 

Mr.  E.  Cheel  exhibited  fresh  flowering  specimens,  together 
with  coloured  drawings  of  Callistemon,  raised  from  seed  received 
from  a  European  firm  of  seedsmen,  under  the  name  of  C.  lanceo- 
latus  var.  lUctcina,  From  the  same  batch  of  seedlings,  the  plants 
show  two  distinct  shades  of  colour,  (a)  Filaments  deep  carmine- 
▼iolet  to  reddish- violet  or  pure  mauve,  anthers  light  reddish- 
brown.  <  6)  Filaments  reddish-purple,  anthers  a  shade  darker 
than  the  filaments.  The  general  habit  of  the  plants,  and  the 
shading  of  the  colours  seem  to  indicate  that  they  are  intermediate 
forms  between  C,  rugtUotus  DC,  (C,  coccineua  F.v.M.)  and  C. 
laneeoUUus  DC,  both  of  which  are  frequently  cultivated  in 
Europe,  the  former  having  prawn-reddish  filaments,  and  yellowish 
anthers,  and  the  latter  reddish-purple  filaments  and  anthers.  C, 
rugulatus  is  common  in  the  interior  of  this  State,  and  South 
Australia,  but  rare  in  the  Sydney  district  (vide  Proc.  Linn.  Soc. 
N.8.  Wales  1903,  xxviii.,  p.884);  and  C  lanceolatus  is  very  com- 
mon along  the  coastal  districts  of  this  State.  He  showed  also  a 
branch  from  another  plant  of  the  same  batch  of  seedlings,  having 
solitary  flowers  in  the  axils  of  the  leaves,  an  extreme  departure 
from  the  normal,  dense,  cylindrical  spike  usually  seen  in  this 
genus. 

Mr.  North,  with  the  sanction  of  the  Curator  of  the  Australian 
Museum,  exhibited  four  specimens  of  the  Regent  Bower-bird 
(Serietdut  melinus\  showing  the  various  stages  of  the  young 
male,  from  youth  to  maturity.  The  young  male,  as  is  so  fre- 
quently the  case  in  birds,  closely  resembles  the  adult  female. 
One  received  in  the  flesh  from  the  Council  of  the  Royal  Zoologi- 
cal Society  of  New  South  Wales  on  the  30th  May,  1916,  which 
the   Director,    Mr.  A.  S.  Le  Souef    reported  as  received  from 
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Brisbane  in  October,  1913,  among  others,  had  lived  in  the  aviary 
ever  since — a  period  of  two  years  and  seven  months,  or  there- 
abouts— precise  date  not  given.  This  specimen  exhibits  the  first 
indications  of  its  approach  towards  maturity,  having  the  feathers 
of  the  nape  and  hind-neck  distinctly  shaded  with  yellow  on  the 
apical  portions,  and  around  the  tip  with  black;  a  few  featliers  on 
the  centre  of  the  throat  also  being  black.  A  further  advance 
towards  maturity  is  shown  in  a  specimen  presented  by  Mr.  J.  T. 
Oockeroll,  and  procured  by  him  at  Lismore,  Richmond  River, 
N.S.W.,  on  the  2nd  August,  1899,  which  has  the  general 
plumage  black;  the  base  of  the  forehead,  a  patch  of  feathers  on 
the  hind-neck,  some  on  the  centre  of  the  nape,  and  the  central 
portion  of  the  secondaries  and  innermost  primaries  orange-yellow, 
the  patch  of  feathers  on  the  hind-neck  having  blackish  tips.  The 
only  trace  of  the  plumage  of  the  adult  female  is  exhibited  in  the 
feathers  of  the  centre  of  the  breast,  the  abdomen  and  the  under 
wing,  and  under  tail-coverts.  A  still  closer  approach  to  the 
fully  adult  plumage,  in  the  amount  of  orange-yellow  on  the  top 
of  the  head,  centre  of  nape  and  liind-neck,  is  seen  in  a  third  speci- 
men, collected  by  Mr.  Robert  Grant  in  November,  1895,  in  the 
Bellingen  district,  further  indications  of  the  adult  female  also 
being  exhibited  in  tlie  lesser  and  median  upper  wing-coverts,  and 
the  feathers  of  the  lower  back  and  rump.  The  fourth  specimen, 
a  fine,  old,  fully  adult  male,  with  its  rich  and  strikingly  con- 
trasted velvety-black  and  orange-yellow  plumage,  was. procured 
by  Mr.  J.  Beveridge  on  the  Richmond  River,  and  was  received 
from  him  in  December,  1886.  It  will  be  noted  that  the  fully 
adult,  male  plumage  of  the  Regent  Bower-bird  is  first  assumed, 
not  by  a  moult,  but  by  a  gradual  change  in  the  colour  of  the 
feathers. 

The  Secretary  called  attention  to  a  very  interesting  portrait 
of  the  late  Sir  Richard  Owen,  for  inany  years  an  Honorary 
Member  of  the  Society,  kindly  presented  by  Mr.  C.  Hedley,  on 
behalf  of  Mr.  G.  F.  Bennett,  of  Brisbane,  whose  father,  the  late 
Dr.  George  Bennett,  of  Sydney,  received  the  original  portrait 
from  his  friend,  Sir  Richard,  many  years  ago. 
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No.3.  The  Wincj-vbnation  of  the  CHRVsoPiDJi. 

Bv  R.  J.  TiLLYARD,  M.A.,  B.Sr.,  F.L.S.,  F.E.S.,  Linnean 
Macleay  Fellow  of  the  Society  in  Zoolo';v. 

[Plates  X.,  X.  hi^  (Ti-ansparciicy),  xi.;  and  eight  Text-figures.] 

Next  to  the  Mymi^Utnifidff^,  whose  wing-venation  I  have  dealt 
with  in  No.l  of  this  seiies  of  Studies,*  the  most  striking  and 
dominant  group  of  Planipennia  is  undoubtedly  the  family  Chn/- 
mpidnt.  The  type-genus  Chrynopa  is  represented  by  a  large 
number  of  species  thi*oughout  all  parts  of  the  world,  which  are 
known  to  English-8|)eaking  lutturalists  as  "Gi*een  Lacewings," 
**Golden  Eyes,"  or  "Stink-fiies" — the  last  name  on  account  of 
the  abominable  odour  which  a  number  of  the  species  give  out. 
These  numerous  species  are  all  very  closely  related,  and  ai-e  often 
only  to  lie  distinguished  by  small  but  (constant  diffei*ences  in  the 
wing- venation.  Tims,  on  the  one  hand,  the  genus  Chrt/ttopa  has 
all  the  marks  of  being  a  fairly  ixicent,  highly  s{)ecialis(xl,  and 
dominant  genus  (and  hence  one  in  which  specialisations  in  the 
wing-venation  might  reasonably  Ije  lookwl  for);  while,  on  the 
other  hand,  the  very  importance  of  the  venation  in  the  study  of 
the  genus  demands  that  slipshod  and  haphasuii-d  ideas  of  the 
wing-structure  ought  U)  coasts  and  give  [)lace  to  a  system  Imsed 
on  sound  homologies. 

Those  workers  who  have  l>een  busy  during  the  last  ten  years 
or  so,  adding  numenjus  species  of  Chrt/Hop'tdrn  to  the  list,  all 
appear  to  liave  lM»en  content  to  regard  the  wing-venation  in  this 
family  as  easy  of  interpretation  along  typical  Neuroptei-ous  lines, 
i.e.,  they  I'ecognised,  without  any  questioning,  a  radial  sector  with 
a  number  of  branches,  two  seiies  of  gradate  veins,  a  straight 

•  Thene  Proceedings,  1915,  xl..  Part  4,  pp.734-7.3'2. 
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unbranched  media,  a  forked  cubitus,  and  two  or  three  short  anal 
veins.  Right  through  the  family  there  is  so  little  variation, 
except  in  minor  details,  that  the  limits  of  these  veins,  having 
been  a.ssigned  without  any  sufficient  reason  to  one  species,  soon 
became  applied  equally  re^ily  to  all.  From  one  point  of  view, 
it  may  be  argued  that  it  did  not  matter  that  the  determinations 
/of  the  venation  were  wrong,  since  they  were  all  consistently  wrong, 
and  so  the  numerous  descriptions  of  new  species  all  conform  to  a 
single  plan,  and  are  easy  to  follow. 

Why  is  it  necessary  to  disturb  them?  The  answer  is  a  very 
obvious  one.  It  is  not  only  that  false  homologies  are  not  to  be 
tolerated  by  anyone  with  the  true  scientific  spirit,  but  also  that 
they  actually  seldom  work  well  in  practice.  It  is  only  by 
pure  chance  that  some  genus  of  ChrysopicUr*  has  not  turned  up 
which  would  not  have  fitted  in  with  the  accepted  venational  plan, 
and  would  thus  have  started  a  series  of  evasions  and  explanations, 
on  whose  heels  confusion  might  have  followed  fast.  More  than 
that,  again,  we  can  never  hope  to  understand  the  phylogteny  of 
such  a  group  as  the  Chrytfo^ndfr,  unless  we  really  understand  its 
wing-structure,  and  its  relationship  to  the  general  venational 
plan  in  the  Neuroptera  Planipennia. 

The  present  paper  was  undertaken  in  the  strong  belief  that 
the  accepted  venational  scheme  for  the  ChryaopicUe  was  wrong  in 
certain  particulars.  I  was  not  prepai-ed  to  admit  (after  ray  ex- 
perience in  the  Mymieleontidct)  that  the  media,  in  the  forewing 
at  any  rate,  was  an  unbranched  vein.  I  could  not  find  any 
satisfactory  explanation  of  the  persistence  of  the  peculiar 
"divisory  veinlet"  in  the  forewing  (Text-fig.4,  dv),  since  it  is 
obviously  not  in  a  position  of  maximum  effect  as  a  support  to  any 
main  vein.  It  seemed  to  me  that  this  veinlet  must  be  some 
remnant  of  the  lost  lower  branch  of  the  media,  and  its  absence 
in  the  hindwing  further  strengthened  this  belief.  Finally,  I 
realised  that  the  connection  between  the  venational  plans  of  the 
ChryaopicUe  and  ApochrysicUf  was  still  entirely  missing,  and  that 
we  could  never  hope  to  offer  any  adequate  phylogeny  of  the 
ChrysopidcR  until  this  was  cleared  up.      Such  beliefs  and  saa- 
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picions  as  these  determined  me  to  undertake  a  study  of  the 
pupal  wing-tracheation  at  the  earliest  favourable  moment.  The 
chance  occurred  during  ray  recent  visit  to  South  Queensland. 
Chrysopidir  were  quite  common,  and  it  was  easy  to  obtain,  not 
only  lar>'ie  from  citrus  trees  and  vanous  conifers,  but  also  eggs 
in  great  abundance  from  mature  females  confined  in  pill-boxes. 
On  my  return  to  Sydney  at  tlie  end  of  October  last,  T  brought 
with  nie  a  number  of  eggs  and  larva\  I  also  arranged  with 
various  correspondents  to  keep  up  the  supply  by  post.  In  this 
connection,  I  desire  to  thank  Miss  C.  Jensen,  of  Cabooltui'e, 
Queensland,  and  Mr.  Luke  Gallard,  of  Epping,  near  Sydney,  for 
maintaining  a  plentiful  supply  of  larvte  throughout  an  excep- 
tionally dry  period  of  the  year,  during  which  the  scarcity  of 
aphides  made  the  rearing  of  these  little  creatui*es  a  very  difficult 
matter. 

Most  of  the  Australian  species  of  ChrysopidUr  ai*e  not  named. 
I  had  four  species  to  work  on,  three  belonging  to  the  genus 
Chry^opay  and  one  to  Xothochryisa,  This  last  was  of  large  si/^, 
and  promised  fine  i-esults.  Unfortunately,  of  all  the  pupa*  ob- 
tained (mostly  from  Mi*.  Gallard),  not  a  single  one  was  suitable 
for  the  work.  About  sixty  per  cent,  of  them  wei-e  ichneumoned; 
the  remainder  were  far  too  advantred  towaixls  the  imaginal  instar 
to  be  of  any  value.  The  next  most  promising  was  a  modei-ately 
large  species  of  Chrysopa,  not  uncommon  lx)th  in  Bri8l)ane  and 
Sydney,  which  T  shall  designate  ChrysojHt  A,  for  the  puiix^ses  of 
this  paper.  Two  broods  of  this  species  wei*e  I'eai'ed  from  eggs 
laid  in  Brisbane.  But  owing  t*:*  the  extreme  di-ought,  T  failed 
to  find  enough  aphis  to  keep  them  alive,  and  only  three  pupated. 
From  one  of  these,  the  photomici-ograph  in  Plate  xi.,  fig..*5,  was 
obtained. 

An  exceedingly  small  s])ecies,  Chrysopi  B,  puj)ate<l  in  numl)ei"s. 
But  the  cocoons  were  so  small  (diameter  1*4  mm.),  and  the  puptR 
so  delicate,  that  only  modei-ate  results  were  obtained  with  them. 
These  results  helped  materially  in  the  successful  solution  of  the 
problem  in  hand,  but  none  of  the  photogmphs  taken  wci*e  g<Kxl 
enough  to  publish. 
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Finally,  I  had  a  large  supply  of  larvee  and  pupiR  of  a  common 
species  whose  larva  is  found  in  all  citrus-orchards  around  Sydney, 
as  well  as  on  rose-bushes.  The  cocoons  were  smaller  than  I  could 
have  wished,  and  the  pupw  delicate  enough  to  give  nie  much 
trouble  and  many  failures  before  good  results  could  be  obtained. 
But  I  was  able  to  breed  a  number  out,  so  as  to  obtain  an  imaginal 
venation-scheme  f^^cacUt/  corresponding  with  the  pupal  wing-tra- 
cheation  studied;  this  was,  indeed,  an  essential  condition  for  a 
successful  result.  This  species  proved  to  be  one  which  had  pre- 
viously been  determined  for  me  by  Mr.  Esben  Petersen  as  C 
signcUa  Walker.  It  turned  out,  therefore,  very  fortunately,  that 
I  am  able,  after  the  comparative  failure  of  the  work  done  on  the 
unnamed  species,  to  offer  a  result  based  in  almost  every  detail  of 
completeness  upon  the  venation  of  a  single,  common,  named 
species. 

Methods  of  Study. 

The  problem  wa«  first  attacked  along  the  exact  lines  already 
laid  down  for  the  study  of  the  tracheation  of  the  pupal  wing  in 
the  Mymieleontidte,  First  of  all,  the  exact  date  of  the  spinning- 
up  of  each  larva  was  recorded,  and  the  cocoons  arranged  accord- 
ing to  date.  Here,  at  the  very  start,  an  attempt  to  use  the 
knowledge  gained  in  the  case  of  the  yfyrmeleontidfH  led  to  disaster. 
It  will  be  recalled  that  the  Ant-lion  larva  does  not  pupate  at 
once  after  spinning  its  cocoon,  but  remains  (juiescent  within  it 
for  seven  or  eight  days.  I  therefoi*e  kept  a  number  of  cocoons 
of  the  large  Not}u}chry»<i  for  several  days,  examining  them  care- 
fully in  a  strong  light  each  day.  After  four  or  five  days  (by 
which  time  the  cocoons  must  have  been  seven  or  eight  days  old, 
since  they  had  spun  up  before  Mr.  Gallard  posted  them  to  me), 
the  content*  began  to  darken  in  colour.  The  larva  being  covered 
with  a  white  powdery  bloom,  I  concluded  that  pupation  heA 
taken  place.  This  was,  alas,  not  the  case;  the  darkening  was 
due,  not  to  the  pupation  of  the  larva,  but  to  the  ])upation  of 
half-a-dozen  or  more  ichneumon-grubs  within  it.  Thus  sevei-al 
valuable  days  were  lost;  so  that,  when  at  last  a  cocoon  was  opened 
which  revealed  a  Chrysopid  pupa,  it  was  much  too  far  advanced 
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towards  the  imaginal  stage  to  be  of  any  use.     In  this  way  the 
iu<i6t  promising  cocoons  (».«.,  the  largest)  vfere  all  wasted. 

By  this  time  both  Chryttopa  A  and  Chryaopa  B  were  spinning 
up,  so  I  turned  my  attention  to  the  larger  of  the  two  (A).  Here 
an  additional  difficulty  presented  itself  in  the  smallness  and 
greater  delicacy  of  the  cocoon,  and  the  activity  of  the  pu])a 
within  it.  The  cocoon  could  not  be  cut  open  with  fine  scissoi*8, 
owing  to  the  fact  that  the  pupa  would  keep  wriggling  i-ound  so 
as  to  &use  the  cut,  and  thus  sooner  or  later  the  delicate  wing- 
cases  became  damaged,  either  by  pressure  or  by  the  lower  point 
of  the  scissors.  I  next  tiied  to  open  a  cocoon  by  means  of  a  fine 
sharp  needle,  and  was  delighted  to  find  that  this  could  Ije  done 
without  damaging  the  wings  of  the  pupa,  if  certain  rules  were 
adhered  to.  .  Firstly,  owing  to  the  method  of 
spinning  the  cocoon,  it  appeared  that  the  silken 
envelope  does  not  tear  unevenly  in  all  dii-ectiouH, 
but  can  be  made  to  split  exactly  along  any  |>arall(il 
of  latitude  (taking  the  ends  of  the  hmgest  axis  as 
the  poles)  if  the  point  of  the  needle  is  exerted  in 
tliat  direction.  Secondly,  if  the  point  s<»li*cte<l  to  ,, 
start  on  is  at  about  the  level  of  the  lid  of  the  <-oeiH>!i 
when  opene<l  by  the  pupa  itself  uatui-ally,  the  split  comes  verv 
readily,  and  the  point  of  the  needle  is  not  likely  to  touch  the 
wings  of  the  wrigglesome  pujm.  Tliis  iMwition  is  about  the  same 
tis  that  selected  when  '* topping"  a  lioile*!  egg  at  breakfast,  and 
is  shown  in  Text-fig.  1. 

Having  solved  the  pix)blem  of  how  to  o|)en  the  cocoon  without 
damaging  the  pupal  whigs,  the  next  difficulty  wa>  to  extract  tin' 
pujMi,  which,  as  soon  as  the  lid  of  the  coc(M>n  was  lift^ni,  l)ecanie 
veiy  active,  and  ke[>t  wriggling  round  fix)in  side  to  side,  so  as 
always  to  face  th<»  point  of  the  needle.  I  found  the  l»est  plan 
was  to  continue  the  cut  until  the  lid  could  l>c  either  taken  com- 
pletely off,  or  turned  ov(»r  l)ack wards,  so  as  to  expose  the  head  of 
the  pupa.      If  now  the  pupa,  as  it  genemlly  did,  i-esoIut4»ly  re- 

•  C<iNiM>ii  of  (!hryM>}Kt  Mif/mifa  Walk.,  ei>rreclly  opeiitKl:  {  a  ♦»). 
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fused  to  leave  the  cocoon,  1  took  a  pair  of  fine  forceps,  seiased  it 
(juickly  just  below  each  pi-ojecting  eye,  and  so  lifted  it  out  bodily. 
This  operation  may  flatten  one  or  both  eyes,  but  it  will  not 
damage  the  wings. 

PupiB  of  ChryftojHi  A  were  extnicted  fix)m  cocoons  seven  or 
eight  days  old.  Tlie  wings  were  pale  whitish,  and  appeared  at 
the  fii*8t  glance  to  be  in  cvtMy  way  suited  for  my  purpose.  But, 
inider  a  lens,  it  was  seen  that  the  imaginal  wings  were,  in  nearly 
all  cases,  sti*ongly  inicked  or  crumpled  within  the  wing-sheath,  so 
that  the  tracheation  could  not  be  pniperly  followed  out.  Hence 
the  whole  of  this  batch  of  valuable  larvae  and  pupa;  had  to  be 
sacrificed,  in  oi-der  to  discover,  firstly,  how  long  the  larva  re- 
mained in  the  cocoon  before  pupating,  and  secondly,  how  long  it 
was  before  rucking  of  the  imaginal  wing  in  the  pupal  wing-sheath 
began  to  occur.  In  the  course  of  these  trials,  I  wa«  fortunate  in 
obtaining  a  photograph  of  the  hindwing  of  a  pupa  of  this  species 
which  T  determined  as  being  nearly  three  days  old  (the  cocoon 
wtis  over  six  days  old,  and  the  average  duration  of  larval  life, 
liefore  pupation  occurred,  had  been  determined  as  three  and  a 
half  days  in  the  case  of  this  species).  In  this  photograph  the 
rucking  had  just  l)egun  (Plate  xi.,  fig. 3),  and  this  condition 
helped  to  elucidate  a  knotty  question  of  venation,  as  I  have  ex- 
plained below  on  p.  240. 

By  this  time  I  had  hopes  that  my  difiiculties  were  at  an  end, 
as  I  now  had  left  oVer  only  material  of  the  two  smallest  species, 
Chrysopa  B  and  C  signala.  The  larvaj  of  (Jhrytsoixi  B  fed  up  at 
a  great  rate,  and  spun  up  well  ahead  of  those  of  C  ttigiuUn, 
although  most  of  the  eggs  of  both  species  hatched  at  about  the 
same  time.  Tlie  weather  was  very  hot  and  dry,  and  this  may 
have  l>een  one  cause  of  their  activity.  One  larva  actually  spun 
its  cocoon  on  the  eujhth  day  after  hatching  from  the  egg,  and 
emerged  as  an  imago  six  days  later !  I  found  the  cocoons  and 
pupw  of  Vhrysirpa  B  most  difiicult  to  handle,  since  they  were  so 
small  and  delicate.  However,  one  was  extracted  just  after  the 
act  of  pupation  (the  larval  skin  being  even  not  fully  cast  off). 
T'his  was  killed  by  being  dropped  into  a  tube  of  water,  in  which 
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»  drop  of  chloroform  l»d  been  shaken  up,  and  w»s  then  placed 
<H)  a  slide  on  ite  xide,  hu  that  itN  wingH  could  be  exmniiie^l. 

A  further  erop  of  new  ditficultieti  now  urose.  The  hindwing 
nmld  not  be  examined  because  the  forewtng  c<i\'oivd  it  almust 
completely,  lying  obli((ueiy  acriMa  it;  whilt;  the  furewing  in  itn 
turn  wafi  partly  covered  by  the  large  spiral  coi)  of  the  immenaely 
lung  antenna,  which  was  pi-eiuwd  down  flat  upon  it.  (see  Text-fig. 
'2).  Hofeover,  both  antenna  and  wingH  wei'e  sticky,  and  [:<)ul<l 
not  be  pereuaded  to  separate,  except  by  in- 
Hcrting  the  point  of  a  needle  between  them — 
a  pronwding  which  iteemed  buuud  to  uiuHe 
rnnne  diHlocation  of  the  dehcate  tracheal  plan. 
After  thiB  ueparation  had  been  effected,  the 
tung  antenna  was  <mt  utf  t;loBe  tu  th<^  base, 
and  removed.  Hie  two  wingti  were  then 
dissected  away  with  fine  scissors,  and  Hoated 
*^im  to  a  glass  slide.  They  were  then  ex- 
amined under  a  low  power,  when  it  was  seen 
that  considerable  displacement  of  the  ti-a- 
cheation  had  taken  place.  Enough  of  the  ii 
could  he  made  out  to  show  how  ivniarkably  specialised  it  was, 
and  how  important  it  would  be  Ui  olittkin  an  aliwilutely  perfect 
recoitl  of  it. 

By  this  time  I  wax  reduced  to  a  Hiuglf  soui-ce  uf  supply,  vi/. 
Chrymtpa  nynata.  Fortunately  myowularvie  were  supplementetl 
by  two  batches  of  lanie  receiveil  fniui  Mr.  (iallanl,  so  tliat,  in 
all,  I  still  had  some  two  <lozen  larvte  available,  lliesc  began  to 
spin  up  about  the  middle  of  November,  and  ha<l  all  <'omplet^l 
their  cocoons  within  a  few  days  of  one  another.  After  waiting 
three  days,  i  opened  two  cocouiis,  and  found  that  they  still  con- 
tained larvR.  These  cocoons  wei-e  closed  up  again,  tlie  Itds  being 
held  in  place  by  cotton-wool.  The  following  day,  one  of  the 
lar\-«  pupated.     This  pupa  wan  taketi  when  less  than  one  day 

'Pupa  lA  Chrj/Kopa  myuala  Walk.,  after  extracticiti  fiiim  uociiun:(  x'.*). 
a.  antenna:  ac,  ite  Hpiral  ooil  adhering  tii  thv  furewiiiKl  '..  eye:  f":  foiv- 
wingi  Hi;  hindwinj;;  in,  pupal  nunidiblex. 
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old,  and  was  treated  vlh  explained  for  the  pupa  of  Chryaopa  B 
above,  llie  dissection  waH  carried  out  with  the  greatest  care. 
But  though  there  was  Mcai*cely  any  displacement  of  the  trachea- 
tion,  it  was  found  that  a  certain  amount  of  blood-plasma,  and 
some  fatty  tissue,  had  found  their  way  into  the  bases  of  the  wings, 
i-endering  them  too  opaque  for  observation. 

Further  pupae  wei*e  now  taken,  all  about  one  day  old,  since  it 
appeared  that  only  on  the  first  day  or  two  were  the  wings  free 
from  rucking  within  the  wing-sheath.  The  wings  were  carefully 
dissected  off,  but  in  no  case  could  I  obtain  a  satisfactory  result. 
The  wing-sheaths  weit;  so  delicate  that  the  use  of  a  cover-slip 
completely  upset  the  tracheation;  also  it  seemed  quite  hopeless 
to  use  the  scissoi*s  without  causing  some  alteration  in  the  positions 
of  the  main  tracheal  stems. 

I  now  tried  the  following  plan,  which  I  am  glad  to  say  pi'oved 
entirely  successful,  and  enabled  me  to  obtain  the  itssults  shown 
in  this  ])aper.  Having  determined  that  the  tracheation  must  be 
studied  without  the  use  of  any  dissecting  methods,  I  took  a  pupa 
of  C.  ifujiiatu  about  one  day  old,  and  killed  it  in  the  usual  manner. 
1  then  took  two  glass  slides,  and  moistened  them  so  as  to  make 
them  cling  tirmly  together.  The  upper  slide  was  selected  so  as 
to  be  as  near  as  possible  of  a  thickness  equal  to  the  height  of  the 
pupal  thorax  up  to  the  wing-base.  This  slide  was  then  slipped 
back  along  thq  lowei*  one,  so  as  to  leave  nearly  an  inch  of  the 
latter  exposed.  I  then  took  hold  of  the  pupa  by  the  legs  with  a 
Hue  foi*ceps,  cut  off  and  i*emoved  the  right  antenna,  and  catxjfully 
separated  the  two  wings  on  the  right  side,  with  the  point  of  a 
fine  needle.  (Tlie  mark  uiiule  by  the  needle  can  be  seen  as  an 
oblitiue  depi*ession  I'uuning  in  fi*om  near  the  middle  of  the  pos- 
U»rior  loonier  of  the  hindwing  in  Plate  xi.,  fig.l).  Tlie  pupa  was 
then  placed  cai^fully  down,  doi*sum  upwaixis,  on  the  free  portion 
of  the  lower  slide,  the  right  pair  of  wings  Iwing  raised  up  so  as 
Ui  project  at  light  angles  to  the  Inxly-axis,  supported  upon  the 
upper  slide.  The  pupa  and  its  wings  were  kept  tluu-oughly  wet 
with  water  during  this  operation.  Finally,  the  body  of  the  pupa 
was  gently  pressed  until   it  came  to  lie  close  up  to  and  parallel 
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with  the  free  edge  of  the  upper  slide,  so  that  the  whole  of  the 
two  wings  lay  flatly  out  over  this  slide  (Text-fig.3).  No  cover- 
slip  was  used.  (This  same  operation  was  afterwards  performed 
on  other  pup«,  with  the  addition  of  a  cover-slip  let  down  gently 
upon  the  wings;  but  this  was  found  to  cause  displacement  of 
some  of  the  trachece).  The  wings  were  then  photographed  by 
means c^  Keichert's  photo-micrographic  apparatus,  and  the  results 

obtained  which  ai*e  shown 
in  Plate  xi.,  figs.  1-2.  Im- 
mediately afterwards,  the  camera- 
lucida  drawing  of  the  ti-acheation, 
shown  in  Text-fig. 5,  was  obtained 
from  this  same  pupa.  Thus  at  last 
success  was  obtained.  I  may  add 
that  photographs  and  drawings 
were  made  fiY>m  several  other  pupa* 
of  C.  tiU/7iafay  and  that  all  of  these 
agreed  practically  in  every  single 
<letailt  with  the  om;  figured.  Thus 
the  i-esultsdo  not  rest  upon  a  single 
Text-fig.3.*  observation,  but  are  based  upon  n 

considerable  mass  of  evidence. 

Critieaf  Stftdy  q/' thf  Wifig-VenatUm  of  Vhrysojm  slgiiata  Walker. 

We  can  now  pass  to  the  study  of  the  tracheation  of  th(»  pupil 
wing,  with  a  view  to  elucidating  the  Venation  of  the  imaginal 
wing.  This  latter  is  shown  in  Text- fig. 4  (p. 230),  with  the  usually 
accepted  nomenclature  of  the  veins,  according  to  the  C-omstock- 
Needham  notation.  This  nomenclature  has  been  employed  by 
Banks,  Petersen,  Navas,  and  other  systematists  for  the  past  ten 
years  or  more.     As  far  as  I  can  gather,  nobody  has  yet  doubted 

*  Diagram  to  show  method  of  studying  the  pupal  wings  of  Chrt/nojta: 
(  X  8) :  a,  coil  of  left  antenna;  a\  cut  end  of  right  antenna;  Fu\  forewing: 
Huf,  hindwing:  A,  lower  glass  slide;  9/1,  pupal  mandibleH;  i\  upper  glai^s 
slide. 

t  In  some  specimens,  there  may  be  a  small  fork  at  the  extreme  tip  uf  Ks 

orS,. 
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itiH  general  Accuracy.  Petersen,  however,  han  reoeotly  stated  to 
me  (in  Htt.)  hie  conviction  that  the  venation  of  the  Chrytopitia 
is  "the  nioAt  abnormal  of  a)l  the  famiheti" — a  Btatement  which 
certainly  implies  a  HtFong  Ruspicion  that  this  venation  is  not  quite 
an  Himple  aa  the  accepted  scheme  would  make  it  appear  to  be. 


Text-fiK.4. — WiiiKH  "f  Vhrjfimjin  Ki't/aaln  W»)b.:   jmi^iu.  I  xtt),    with  the 
Keiierallf  accepted  notation:  ni,>rii„the  three  "oubilal  oelU"  of. 
llitiiki>;   ilr,   "diviwiry  veinlef  of   )t«nkii:   </,  [nner,  and  g'  out«r 
»erie»  ot  gradate  veins;  />>,  pterodtigniA.     Other  letteni  iw  usual  in 
theCnniHtook-Needham  notation. 
The  most  Htrikin;;  feature  of  the  Chryiwpid  winfc,  if  we  accept 
the  iiHual  notation  (Text-fiK.4)  in  the  fact  that  it  is  divided  longi- 
tudinally by  a  ivuuirkably  stritnft,   straight,  median   vein  (M), 
tiTininatiiig  on  the  poHterior  btirder,  lielow  the  level  of  the  ptero- 
Htignia,  some  dititance  befoi-e  the  apex.      In  the  hindwing,  this 
vein  leaveK  the  ra^Uus  (H)  close  to  the  ha«e,  and  rans  absolutely 
Hti-aight  through  the  wing.     Tn  the  forewing,  however,  it  shows 
a  slight  kirik  not  far  from  its  origin,  at  a  point  where  an  oblique 
cross-vein  desceriiU  to  Cu.     The  cur>ed  pirtion  of  the  vein  M 
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hereabouts  is  supported  underneath  by  a  .small  vein  placed 
concavely  to  it,  arising  from  the  cross-vein,  and  curvinp^  up 
to  join  the  media  itself  at  or  near  the  foot  of  the  first 
cross-vein  descending  from  the  radial  sector  (Rs).  This  small 
concave  vein  has  been  termed  the  divisory  veiiilet  (dv)  by  Banks, 
as  it  is  supposed  to  divide  the  complete  *' third  cubital  CkAV\cu^ 
into  two  unequal  parts.  The  exact  shape  and  position  of  this 
diviaory  veinlet  have  been  used  by  Banks  with  considerable 
success  in  diagnosing  the  differences  between  numerous  closely 
related  species.  The  two  undivided  cells  lying  between  M  and 
Cu  proximad  to  the  "kink"  are  termed  by  Banks  the  first  and 
n^eond  mMtal  cells  respectively  (cfi|,  crt,).  As  it  is  usual,  in  the 
Comstock-Needham  terminology,  to  name  the  basal  spaces  aftei- 
the  main  veins  bounding  them  above,  and  not  below,  it  would 
have  been  more  consistent  to  have  termed  these  three  cells  the 
"median  cells,"  reserving  the  term  "cubital  cells"  for  those  in 
the  row  below  them. 

The  ffradate  reins  (^,  y')  are  veiy  constant  in  position  in  the 
Ckrysopitkt,  forming  two  series  of  cross- veins  rising,  as  it  were,  in 
a  series  of  steps  from  the  media  upwards  through  the  parallel 
branches  of  the  radial  sector.  Often,  as  in  the  species  undei- 
discussion,  the  inner  series  of  gradate  veins  (</)  is  one  less  in 
number  than  the  onter  series  (y)\  sometimes  the  inner  seiies  is 
much  reduced  in  niunber. 

The  form  of  the  pterostiyma  (pt)  varies  greatly  in  the  different 
species,  and  is  never  of  more  than  specific  value.  In  C.  signafay 
there  is  a  distinct  greenish  pterostigma  on  both  wings.  That  of 
the  forewing  is  confined  between  C  and  Sc,  and  supported 
beneath  by  six  cross-veins  between  Sc  and  R.  In  the  hindwing 
it  is  denser,  and  is  continued  into  the  space  between  Sc  and  R. 
The  cross-veins  in  this  space  are,  however,  present,  though  not 
easy  to  see. 

The  result  of  a  study  of  the  pupal  wing-tracheation  (Text-fig. 
5)  shows  us  that  the  accepted  interpretation  of  the  imaginal 
venation  is  quite  incorrect  as  regards  the  media  and  cubitus  of 
both  wings,  and  also  as  regards  the  origin  of  the  radial  sector  in 
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the  hindwing.  Th«  BUppoBed  mediK  and  cubitus  prove  to  be  two 
excessively  complex  veins  peculiar  to  tbe  Chryopida.  Th« 
original  media  and  cubitus  of  this  extraordinary  wing-venation 
have  become  reduct^j  and  contorted,  so  that  their  courses  could 
not  even  lie  guessed  at  without  reference  to  the  pupal  tratthea- 
tion.     The  two  new  complex  veins  do  indeed  more  or  less  fill 


Tex^fig.S.— Tracheatinnof  wiiiKaof  pupa  of  (7.  *i>ui/(i\Valk.,(  xM).  For 
lettering,  see  KKpIanation  of  Plate  x.  (Camera-lucida  drawing  from 
freshly- hi  lied  pupa). 
the  places  usually  occupied  by  the  media  and  cubitus  in  un- 
specialised  Neuropterous  wings.  Therefore,  as  it  is  quite  irapoe- 
gible  to  give  to  these  veins  the  complex  names  that  would  indi- 
cate their  true  nature,  I  propose  to  name  them  at  once  the 
pseudo-media  and  the  pgeudo-evbihu  respectively,  in  order  to 
facilitate  discussion,  and  to  distinguish  them  clearly  from  tbe  ' 
true  media  and  cubitus.  I  suggest  also  the  notation  M'  for  the 
pseudo-media,  and  Cm'  for  the  pseudo-oubitus,  as  shown  in 
Plate  X. 

In  order  to  trace  the  courses  of  the  true  media  and  oubitus, 
and  to  understand  how  the  pseudo-media  and  pseudo-cubitus 
have  supplanted  them  in  the  Chrysopid  wing,  let  us  turn  now 
to  tlie  study  of  the  pupal  tracheation,  as  shown  in  Tejct-fig.5  and 
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in  Plate  zi.,  figs.  1-2.  As  a  further  aid  to  this  study,  I  have 
^ven  the  correct  interpretation  of  the  imaginal  wing-venatiou 
in  Plate  x.,  overlaid  in  red,  on  transparent  paper,  by  a  diagram- 
matic representation  of  the  pupal  tracheation,  to  show  the  part 
played  by  each  trachea  in  the  formation  of  the  veins.  We  shall 
divide  our  study  up  into  three  parts,  viz.,  (1)  the  radial  sector 
and  its  branches,  (2)  the  true  media,  and  (3)  the  true  cubitus. 
Having  traced  these  out,  we  can  then  visualise  the  extraordinary 
structure  of  the  pseudo-media  and  pseudo-cubitus. 

(1)  The  Rtuiial  Sector  (Rs)  and  its  Branches. — The  radial  sector 
(Rs)  arises  from  R,  in  the  forewing,  at  a  considerable  distance 
from  the  wing-base,  at  a  point  called  the  radial  fork  (r/).  Pupal 
tracheation  and  imaginal  venation  agree  on  this  point.  In  the 
hindwing,  however,  the  supposed  origin  of  Rs  in  the  imaginal 
venation /the  point  x)  is  seen  by  reference  to  the  pupal  trachea- 
tion to  be  a  false  origin,  and  really  represents  the  origin  of  the 
first  cross- vein  between  R  and  Rs.  The  true  origin  lies  much 
closer  to  the  base,  at  the  point  marked  r/j  which  has  up  till  now 
been  taken  as  the  origin  of  M. 

In  both  wings,  if  we  look  at  the  tracheation,  Rs  gives  off  (en 
posterior  branches.  These  I  have  named  S,,  S,  .  .  .  S,o  for  con- 
venience of  reference  (instead  of  the  more  cumbrous  Bs.,  Rs^,, 
etc.),  S,  being  the  most  distally  placed.  Turning  to  the  imaginal 
venation,  we  see  that  only  six  branches  of  Rs  are  visible,  viz., 
S,  to  S^  What  has  happened  to  the  other  four,  viz.,  S^  to  Sjo? 
The  answer  is  supplied  by  a  glance  at  Text-fig. 5,  followed  by  a 
reference  to  the  transparency  overlying  Plate  x.  These  four 
branches  are,  in  fact,  bent  in  their  middle  portions  so  as  to  run 
longitudinally,  and  thus  give  rise  to  a  continuous  Banksian 
Line,  homologous  with  that  already  shown  to  exist  in  a  number 
of  Myrmeleontid  genera.*  For  this  reason,  I  propose  to  call 
these  four  branches  the  four  Banksian  sectors^  Bj  to  B^.     Thus 

*See  No.l  of  these  Studies,  in  these  Prooeedings,  1915,  pp.  734-752, 
VoL  xL,  Part  4.  Nav&s  has  termed  this  line  in  Myrmdeontidif  the  *'linea 
plioata,^'  a  singularly  inappropriate  term,  it  seems  to  me,  for  a  formation 
which,  though  of  oompoBite  origin,  is  in  its  highest  expression  an  absolutely 
straight  line  without  any  folding  in  its  composition. 

18 


234  STUDIB8    IN    AUSTRALIAN    NKUROPTRRA,  ill., 

61  =  87,  B,a=S8,  BjaS,,  and  64BS10.  It  will  be  seen  at  once 
that  the  Banksian  Line  formed  by  the  middle  longitudinal  por- 
tion of  these  four  sectors  is  the  diatcU  portion  of  the  psettdo- 
media. 

The  importance  of  these  four  Banksian  sectors  does  not,  how- 
ever, end  here.  Three  of  them,  viz.,  B,  to  B4,  after  dropping 
below  the  level  of  the  pseudo-media,  again  become  bent  longi- 
tudinally to  form  a  second  Banksian  Line.  This  is  clearly  seen 
to  be  the  distal  portion  of  the  psendo-^mbitus. 

(2)  7*he  true  Media  (M).  —  In  the  tracheation,  the  stem  of  M  is 
distinct  from  R;  in  the  venation,  the  two  are  fused  basally  for  a 
short  distance.  The  true  media  then  diverges  slightly  from  R, 
and  runs  to  a  point  called  the  median  fork  (mf),  lying  imme- 
diately below  the  radial  fork  in  the  hind  wing,  but  a  little 
proximad  to  it  in  the  forewing.  From  here  onwards,  the  course 
of  M  in  the  venation  is  so  disguised  that  it  is  necessary  to  turn 
to  the  tracheation  for  elucidation.  Then  we  see  at;  once  that  M 
has  two  branches.  Mi  and  M„  arising  at  r»/— a  fact  which  could 
never  have  been  proved  from  the  imaginal  venation  alone.  The 
problem  is  also  complicated  by  the  very  different  behaviour  of 
these  two  branches  in  fore  and  hind  wing  respectively;  so  that  it 
will  be  necessary  to  trace  them  out  in  each  wing  separately. 

In  the  forewing,  M^  on  leaving  m/*  arches  slightly  upward,  but 
does  not  come  into  contact  with  Rs,  from  which  it  remains 
separated  by  a  full  cell's  width.  It  then  runs  longitudinally 
towards  the  down-curving  portion  of  B4,  and  passes  close  under 
the  sector  for  a  short  distance,  before  it  (M,)  turns  downwards 
in  a  second  bend.  It  then  turns  to  run  longitudinally  again  for 
a  second  short  distance,  and  again  approaches  and  runs  alongside 
B^  Finally,  it  breaks  up  into  two  small  branches  descending 
to  the  wing-border.  Thus  we  see  that  M,  performs  the  part  of 
another  Banksian  sector,  and  helps  in  turn  to  form  both  the 
pseudo-media  and  the  pseudo-cubitus. 

The  lower  branch,  M„  on  leaving  mf  runs  concavely  to  Mi, 
and  then  approaches  it  again,  so  as  to  isolate  between  Mi  and 
itself  a  small  oval  area,  which  can  be  recognised  at  once  in  the 
imaginal  venation  as  the  cell  lying  just  above  the  "  divisory 
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▼einlet"— the  latter,  of  course,  being  a  portion  of  M,  itself. 
After  running  close  below  M,  for  a  short  distance,  M,  drops 
down  to  the  level  of  the  pseudo-cubitus,  and  plays  a  part,  in 
helping  to  form  that  vein,  exactly  similar  to  the  part  played  by 
M|.  Finally,  it  branches  into  two,  and  drops  to  the  wing- 
border. 

It  will  be  seen  that,  owing  to  the  fact  that  M  ^  and  M,  in  the 
forewing  twice  recede  from  and  approach  towards  one  another, 
two  curved  areas  are  isolated  ofif  between  them.  In  the  imaginal 
venation,  owing  to  the  fusion  of  M^  with  M,  for  about  half  a 
oell's-length  along  the  pseudo-media,  these  two  cells  are  widely 
separated.  The  first  is  the  small  cell  above  the  '^divisory 
voinlet "  ;  the  second  is  the  large  hexagonal  cell  lying  next  distad 
from  the  so-called  third  cubital-cell  of  Banks  (etc,  in  Text-fig.4). 
These  two  cells  being  enclosed  by  both  branches  of  the  true 
media,  I  propose  to  name  them  the  first  and  second  intrormedian 
cells  respectively,  with  the  notation  tmi,  im,,  so  as  to  distinguish 
them  clearly  from  the  three  median  cellsj  m^,  m^  and  m^  which 
are  of  course  the  **  cubital-cells ''  of  Banks.  As  regards  the 
term  *'  divisory  veinlet,''  this  is  obviously  a  most  misleading  and 
inaccurate  term,  since  it  is,  firstly,  not  a  veinlet  at  all,  but  a 
portion  of  the  main  vein  M^  and,  secondly,  it  does  not  divide 
anything,  since  the  true  third  median  cell  ("third  cubital"  of 
Banks)  lies  entirely  outside  it.  I  propose,  therefore,  to  term 
this  small  portion  of  M,  the  median  loop,  with  the  notation  ml. 
It  should  not  be  lost  sight  of,  also,  that  the  upper  part  of  the 
cross- vein  from  which  ml  appears  to  arise  is  also  a  portion  of  Mj, 
and  is  therefore  analoyotis  with  the  upper  part  of  the  well-known 
formation  in  the  Dragonfly  wing,  called  the  arculus.  It  is  not 
homologous  with  it,  however,  since  in  the  Dragonfly  wing  it  is 
the  main  stem  of  M  which  drops  from  R  to  form  the  arculus, 
whereas  in  the  present  case  it  is  M,  dropping  from  M  at  m/. 
The  term  medifin  arculus  {ma)  is  suggested  as  a  suitable  name 
for  this  formation. 

In  the  hindwing,  the  behaviour  of  the  true  media  is  different. 
The  main  stem  M  is  very  short,  so  that  the  median  fork  m/ 
comes  directly  under  the  radial  fork  rjl  not  far  from  the  base  of 
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the  wing.     Thus  M,,  on  arching  up  from  mfy  comes  at  once  close 
up  under  Rs.     There  follows  an  extraordinary  adaptation  on  the 
part  of  this  latter 'trachea  and  its  most  proximal  branch   H^. 
By  means  of  an  upward  curving  of  Rs  below  x,  and  a  bending 
of  B4  convexly  to  Mi,  the  triangular  area  between  the  three 
tracheee  Rs,  Mj,  and  B4  is  reduced  to  a  minimum.     This  area  is 
represented  in  the  iinaginal  venation  by  the  minute  triangle  U 
Several  consequences  arise  at  once  from  this,  which  can  be  best 
noticed  by  comparing  the  venation  of  the  hind  wing  with  that  uf 
the  forewing.     Firstly,  the  portion  of  H4  descending  from  Rs  is 
almost  completely  obliterated.     Consequently,  the  place  of  B^  iu 
bounding  the  cell  marked  6  is  taken  by  the  obliquely  ascending 
portion  of  Rs,  which  meets  the  cross-vein  below  x.     As  a  further 
consequence  of  this  arrangement,  the  cross-vein'  from  x  appears 
to  be  the  real  basal  part  of  Rs,  and  x  appears  to  be  the  radial 
fork.     It  is,  indeed,  no  slur  on  the  intelligence  of  all  those  who 
have  hitherto  worked  on  this  family,  that  they  assumed  this  to 
be  so  without  any  doubt;  for  who  could  possibly  have  supposed 
otherwise,  unless  he  had  the  pupal  tracheation  before  him  as 
convincing  proof?     A  second  consequence  to  be  noted  is  that 
the  true  basal  portion  of  Rs,  being  fused  with  M,  for  almost  its 
whole  length,  takes  on  the  appearance  of  being  actually  the  stem 
of  the  media;  and  this  appearance  is  even  more  definite  when  we 
note  how  closely  the  true  stem  of  the  media  in  the  forewing 
resembles  this.     Thirdly,  M,  itself,  being  fused  with  Rs  for  such 
a  great  part  of  its  length,  becomes  quite  lost  in  the  imagiual 
venation,  except  indeed  for  the  small  vein  ascending  from  mf  to 
Rs,  which  is,  of  course,  its  extreme  basal  portion.    Fourthly,  the 
true  main  stem  of  the  media  in  the  hindwing  (as  will  be  more 
fully  seen  below)  comes  into  line  with  the  pseudo-cubitus,  and 
forms  the  basal  portion  of  that  extraordinarily  complex  vein. 

The  course  of  Mi  in  the  hindwing,  after  it  leaves  B4,  is  similar 
to  that  in  the  forewing,  and  need  not  be  further  discussed.  M^, 
however,  from  its  origin  at  mf^  follows  a  considerably  simpler 
course  than  it  does  in  the  forewing.  There  is  no  median  arculus, 
and  no  median  loop.  Indeed,  Mg  simply  runs  parallel  to  and 
below  .Mj  for  a  considerable  distance,  finally  meeting  Mj  where  it 


BY   B.   J.   TtLLTAUt).  237 

drops  upon  the  pseudo-cubitus,  and  dividing  to  send  two  branches 
to  the  wing-border.  Thus,  instead  of  two  isolated  separate  celJs 
being  endosed  between  M,  and  M,,  as  in  the  forewing,  only  one 
elongated  cell  lies  between  them.  In  the  iinaginal  venation, 
this  long  cell  is  divided  across  the  middle  by  a  cross- vein.  The 
two  portions  may  be  called  the  first  and  second  intrortnedian 
eells^  with  the  notation  im,  and  tm,,  as  in  the  fore  wing.  It  will 
be  noticed  that  M,  in  the  hind  wing  forms  about  twice  as  large  a 
portion  of  the  pseudo-cubitus  as  it  does  in  the  forewing. 

(3)  The  true  Cttbittu  (Cu). — The  course  of  this  trachea,  and  of 
the  resulting  veins  in  the  imaginal  wing,  is  so  different  in  fore 
and  hind  wings  that  these  must  be  dealt  with  separately.  In 
the  forewing,  trachea  Cu  bends  sharply  up  towards  M,  quite 
close  to  the  base.  It  then  runs  almost  straight  to  the  cubital 
fork,  cuf^  which  lies  at  a  level  half  way  between  the  base  and 
m/!  From  cuj\  Cu,  rnns  almost  straight  on  until  it  meets  M, 
dropping  on  to  the  pseudo-cubitus;  it  then  gives  off  two  descend- 
ing branches,  and  finally  drops  to  the  wing- border.  In  the 
venation,  the  basal  approach  towards  M  becomes  a  fusion,  the 
bend  being  excessive.  Then  follows  a  nearly  straight  portion, 
which  expands  laterally  so  as  to  appear  almost  like  two  veins 
running  side  by  side  for  some  distance  from  cuf  (shown  in  Plate 
X.,  by  a  thickening  of  Cu,).  I  do  not  know  the  reason  for  this, 
and  have  not  been  able  to  detect  anything  but  the  single  trachea 
Cu,  in  this  region  of  the  pupal  wing.  The  rest  of  the  vein  Cu, 
forms  a  portion  of  the  pseudo-cubitus,  together  with  the  three 
transverse  veins  descending  to  the  wing-border.  Cu._,  diverges 
slightly  from  Cu,,and  runs  in  a  gentle  curve  to  the  wing-border, 
ending  up  just  before  the  most  proximal  branch  of  Cu,.  In  the 
venation,  two  cross-veins  connect  it  with  Cu,,  and  a  short, 
strong  cross- vein  descends  from  it  on  to  lA,  just  distad  from  cti/! 

In  the  hind  wing,  Cu  is  not  fused  basally  with  M.  The  main 
stem  of  Cu  is  shortened,  so  that  cuf  comes  to  lie  very  close  to 
the  base,  at  a  level  proximad  to  that  of  mj\  From  cuj\  Cu,  runs 
straight  on  until  it  gives  off  its  most  proximal  branch,  when  it 
performs  the  extraordinary  evolution  of  arching  up  to  meet  M.., 
and  so  reaches  the  level  of  the  pseudo-cubitus,  of  which  it  now 
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forms  a  part.  I  have  called  the  point  where  the  arching  begins 
the  second  cttbital  fork  (cu/*).  It  is  clear  that  we  have  in  the 
hind  wing  a  more  specialised  condition  of  Cui  than  is  shown  in 
the  forewing,  and  that  it  is  correlated  with  what  we  may  call 
the  shifting  of  the  levels  of  the  basal  portions  of  Rs  and  M 
downwards  in  this  wing.  In  other  words,  the  distal  portion  of 
Cui  still  plays  its  part  in  helping  to  form  the  pseudo-cubitus, 
even  though  the  basal  part  of  that  vein  is  no  longer  formed  from 
Cu  (as  in  the  forewing),  but  from  M.  Finally,  Cu,  in  the  hind- 
wing  is  a  simple  vein  leaving  Cu  at  ai/,  and  connected  with  1 A 
basally  by  a  cross-vein.  Its  actual  appearance  is  rather  as  if  it 
belonged  to  lA  than  to  Cu. 

Just  as  intra-median  cells  are  formed  between  the  two  branches 
of  M,  so  intra'Cnbital  cells  are  formed  between  Cu,  and  Cu,. 
There  are  three  of  these  in  the  forewing,  viz.,  icu^^  icu^^  ^cu^^ 
owing  to  the  development  of  two  cross-veins.  In  the  hind- 
wing,  there  is  only  one  narrow  undivided  cell,  icu.  The  cubital 
cell  (cu)  is  simple,  and  lies  between  the  main  stems  of  Cu  and  1  A* 

Having  completed  our  study  of  the  radial  sector,  the  true 
media,  and  the  true  cubitus,  we  are  now  in  a  position  to  analyse 
the  complex  veins  which  I  have  called  the  pseudo-media  and 
pseudo-cubitus  respectively.  These  may  be  traced  out  with  the 
aid  of  Plate  x.,  and  the  overlying  transparency. 

The  Pseudo-media  (M'). — In  the  forewing,  this  vein  arises  from 
R  near  the  base.  Up  to  mf,  it  is  formed  by  M;  beyond  m/^  it  is 
formed  by  M,  above  itTi,,  then  by  M,  and  M,  united  for  half  a 
cell's  length,  then  by  M,,  B4,  B,,  B„  and  B,  overlapping  each 
other  in  turn,  and  finally  by  B,  alone.  This  last  vein  forks  just 
before  reaching  the  wing-border.  In  the  hind  wing,  the  pseudo- 
media  likewise  arises  from  R  close  to  the  base,  but  it  is  formed 
first  of  all  by  Rs  for  a  short  distance,  then  by  Rs  and  M,  united, 
then  by  B^  and  Mj  united,  then  by  B4,  B„  B,,  and  B,  overlapping 
each  other  in  turn,  and  finally  by  B,  alone,  with  a  distal  forking 
as  in  the  forewing. 

The  cells  formed  cU>ove  the  pseudo-media  between  the  descend- 
ing lianksian  sectors  are  four  in  number  in  the  forewing,  three 
in  the  hind  (omitting  the  minute  triangle  f,  which  is  the  remnant 
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of  the  fcnirth).  These  may  be  termed  the  upper  seriei  of  Banksian 
cells  (6).  The  cells  formed  below  the  pseudo-media  between  these 
same  sectors  are  four  in  number  in  each  wing,  and  may  be  called 
the  lofoer  series  of  Banksian  cells  (6').     They  lie  distad  from  im,. 

The  Fsetido-cubiius  (Cu').  —  In  the  forewing,  this  vein  is  formed 
basal ly  by  the  main  stem  of  Cu  up  to  cuf.  It  is  then  continued 
by  CU],  M„  M],  B4,  By,  and  B,  overlapping  each  other  in  turn, 
and  finally  ends  on  Bg  alone,  with  a  small  distal  forking.  In  the 
hind  wing,  the  pseudo-cubitus  arises  from  R,  proximad  to  the 
origin  of  M'.  It  is  formed  basally  by  the  main  stem  of  M  as  far 
as  mf^  then  by  M,  alone,  then  by  M,  and  Cu,  fused  for  two  cells' 
length,  then  by  M,  alone  again  for  a  cell's  length,  then  by  M,, 
M],  B4,  B,,  and  B,  overlapping  each  other  in  turn,  and  finally 
by  B,  alone,  with  a  distal  forking  as  in  the  forewing.  The  cells 
between  it  and  the  posterior  wing-border  may  be  termed  the 
posterior  series  of  cells  {p). 

We  are  now  able  to  realise  how  exceedingly  complex  these 
two  apparently  simple  longitudinal  veins  really  are,  and  how 
impossible  it  would  be,  by  any  protracted  studies  in  the  com- 
parative venation  of  the  imagines  of  the  family  and  its  allies, 
to  arrive  at  the  solution  which  was  all  the  time  ready  to  our 
hands,  for  anyone  who  cared  to  take  the  trouble  to  obtain  the 
pupe  in  the  right  stage.  That  solution  shows  us,  indeed,  that 
the  wing- venation  of  the  Chrysopidoe  is  not  only,  as  Petersen 
suspected,  "  the  most  abnormal  of  all  the  families,"  but  that  it  is 
indeed  one  of  the  most  abnormal  and  highly  specialised  vena- 
tions to  be  found  within  the  Insecta.  Judged  from  this  stand- 
point, the  ChrysopicUe  stand  far  and  away  above  all  other  Neu- 
roptera  in  the  efifect  and  extent  of  their  wing-specialisation. 

One  point  i-emains  to  be  mentioned  in  connection  with  the 
complex  veins  M'  and  Gu'.  If  we  compare  Text- fig. 5  and  Plate 
xi ,  figs.  1-2,  with  the  transparency  overlying  Plate  x.,  we  see 
that,  in  order  to  achieve  the  imaginal  result,  the  overlapping  of 
the  Banksian  sectors,  one  upon  another,  needs  to  be  much  greater 
than  it  is  in  the  pupal  wing.  In  fact,  as  seen  in  Text-fig. 5,  these 
do  not  overlap  at  all,  but  barely  meet.  How  can  we  explain 
this  1     The  answer  is  that  the  overlapping  is  not  present  in  the 
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freshly  formed  pupal  wing,  but  is  formed  during  the  subsequent 
ruckirtg  of  the  wing,  which  begins  on  the  second  or  third  day  of 
pupal  life.  In  Plate  xi.,  fig.3,  I  photographed  the  hind  wing  of 
a  pupa  of  Chrysopa  A,  nearly  three  days  old.  Here  the  trans- 
verse rucking  is  plainly  to  be  seen  beginning,  and  the  overlapping 
is  already  very  considerable.  In  a  pupa  four  or  five  days  old,  the 
rucks  are  so  great  that  a  photograph  is  useless.  I^owever,  the 
final  amount  of  overlapping  is  easily  determined  by  working  back 
from  Rs  at  the  apex  of  the  wing,  and  counting  the  number  of 
distal  forks  (c^).  Thus  in  both  wings  of  C.  signata  there  are  no 
forks  on  S]  to  84;  S,  and  S,  are  forked;  Bi,  B,,  and  J3,  are  simi- 
larly forked;  B4  has  a  branch  as  well  as  a  small  fork;  M,  and 
M,  each  send  two  veins  to  the  border,  and  Cuj  three.  Counting 
backwards,  therefore,  these  can  all  be  correctly  placed.  As  the 
positions  of  B^  to  B4  on  Rs  are  known  also,  it  follows  that  the 
amount  of  overlapping  of,  say,  B,  on  B4,  in  order  to  carry  each 
of  these  veins  from  its  original  level  on  Rs  to  its  final  level  on 
the  posterior  wing-border,  must  be  as  shown  in  the  transparency. 
The  result  might  also  have  been  deduced,  with  very  little  doubt, 
from  a  study  of  Plate  xi.,  Hg.3,  alone. 

l^he  Fof'tnation  of  the  Pterostigma, —This  peculiar,  thickened, 
green  patch  on  the  wing  is  not  present  in  all  species.  Its  forma- 
tion is  rather  striking.  Instead  of  running  along  under  the 
pterostigma  to  form  its  base,  as  we  might  expect,  Sc  only 
penetrates  a  very  short  way  from  the  proximal  end  of  the  patch. 
Beyond  that,  a  series  of  small  trachee  arises  from  R,  and  their 
ends  bend  over  so  as  to  continue  roughly  the  line  which  we 
should  have  expected  8c  to  follow.  This  accounts  for  the  pre- 
sence of  the  cross- veins  between  8c  and  R  in  the  imaginal  vena- 
tion. It  also  probably  explains  why  the  pterostigma  descends  to 
R  in  the  hind  wing,  since  there  is  no  continuoi^s  trachea  8c  inter- 
posed between  R  and  the  costal  margin. 

7^he  AncU  Veins. — In  the  pupal  tracheation  there  are  three 
distinct  anal  veins  arising  somewhat  in  a  bunch  below  Cu.  In 
the  forewing,  lAis  branched;  likewise  2A,  but  the  proximal 
branch  descends  upon  3 A,  and  appears  as  a  cross- vein  in  the 
imaginal  venation;  3A  is  unbranched,  but  undergoes  a  double 
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curvature  which  brings  it  into  contact  with  the  wing-border 
between  the  base  and  the  anal  angle.  In  the  hind  wing,  the 
anal  veins  are  smaller,  and  quite  inconspicuous;  1 A  and  2 A  are 
simple;  3 A  is  short,  but  sends  a  small  branch  to  the  wing- 
border  above  the  anal  angle.  In  both  wings,  lA  is  connected 
with  ('u,  by  a  cross-vein  close  to  its  origin;  in  the  forewing,  in 
addition,  a  short  eross-vein  connects  lA  with  2 A. 

It  seems  probable  that  very  satisfactory,  constant,  specific 
characters  could,  in  many  cases,  be  obtained  from  comparative 
studies  of  the  anal  veins  in  closely  allied  species.  Hut  the 
differences  in  the  regions  of  Rs,  M',  and  Cu'  are  so  numerous  and 
striking  that  they  should  always  be  given  preference  over  the 
differences  in  the  anal  region.  The  following  appear  to  be  the 
venational  differences  on  which  sound  species  of  Chrysopa  may 
be  based. 

(1)  General  shape  of  wing  (breadth,  acuteness  or  roundness  of 
apex,  etc.). 

(2)  Form  of  the  costa  and  costal  area,  especially  in  forewing, 
where  the  costa  is  often  arched  upwards,  as  seen  in  C.  sigvata. 
Number  of  costal  cross- veins. 

(3)  Presence  or  absetiee  of  pterostigma;  if  present,  its  extent 
and  density;  also  the  number  and  position  of  the  hypoatiymatic 
cross-vfeins  between  Sc  and  R. 

(4)Numl)er  of  free  sectors  (e.g.y  8,  to  S«  in  C.  sig'naia)  and  of 
fused  or  Banksian  sectors  {e.g.,  B,  to  B4  in  C.  signata)  given  off 
by  Rs.  Dependent  upon  this  would  be  also  the  number  of  cells 
between  H  and  Rs,  and  the  number  of  upper  Banksian  cells  (b). 

(5)  Number  of  gradate  veins  in  both  inner  and  outer  series. 

(6)  Form  of  the  median  loop  and  arculus:  position  of  distal 
end  of  nd  upon  M',  in  relation  with  the  foot  of  the  cross-vein 
depending  from  Rs. 

(7)  Number  of  closed  cells  beyond  arculus,  in  space  between 
M'  and  Cu'  in  forewing;  number  of  saine  beyond  mfm  hindwing. 

(8;  Number  of  distal  forks  (gJ/*);  numl>er  of  simple  posterior 
cells  (jd)  l>efore  the  first  (most  proximal)  distal  fork. 

(9)  Differences  in  the  comparative  lengths  and  widths  of  the 
three  median  cells  (m^,  fri,,  m,)  in  the  forewing.  Amount  of 
separation  of  imj  from  ini,. 
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(10)  Differences  in  the  form  of  the  three  intra-cubital  cells 
(icui,  icttf,  icu^)  in  the  forewing. 

(11)  Differences  in  the  anal  region;  in  particular,  the  curvature 
of  3 A,  and  its  relationship  with  the  wing-border. 

It  is  possible  that  a  careful  study  of  these  points  might  reveal 
a  satisfactory  method  of  subdividing  the  genus.  No  characters 
which  are  correlated  merely  with  size  {e,g,^  greater  or  less  num- 
ber of  branches  from  Rs)  can  legitimately  be  used  in  this  con- 
nection, since  species  of  different  sizes  are  often  most  closely 
related. 

Phylogeny  of  the  ChrysopidcB, 

The  results  obtained  in  this  paper  appear  to  me  to  be  suffi- 
ciently striking  and  suggestive  to  enable  us  to  understand  the 
phylogeny  of  the  ChrysopidtB  along  fairly  broad  lines,  if  not  in 
every  minute  detail.  We  are  still  unable  to  make  the  full  com- 
parisons between  the  scheme  of  venation  in  Chryaopa  and  that 
of  allied  groups,  because  we  have  not  yet  obtained  the  scheme  of 
the  pupal  tracheation  in  those  groups.  For  example,  it  would 
be  very  instructive  to  compare  the  Chrysopid  venation  with  that 
of  the  ApochrysidcB.  But  the  pupal  tracheation  of  the  latter  is 
not  known,  and  indeed  is  never  likely  to  be  discovered,  since  no 
larva  of  this  family  has  yet  been  found.  All  we  can  do  is  to 
compare  the  imaginal  venations,  using  them  with  the  greatest 
care,  and  applying  stringent  tests  to  our  conclusions.  The  same 
holds  good  if  we  desire  to  compare  the  venation  of  Chrysopa 
itself  with  that  of  other  genera  of  Chryaopidce,  The  nearer 
the  relationship,  the  closer  will  be  the  comparison;  but  we^have 
to  remember  that,  so  far,  no  other  genus  except  Chrysopa  has 
had  its  scheme  of  tracheation  worked  out,  so  that  this  final  court 
of  appeal  is  denied  to  us. 

It  seems  safe  to  lay  down  the  following  rule  to  enable  us  to 
distinguish  at  sight  a  true  media  from  a  pseudo-media,  in  what- 
ever wing  it  might  occur :  —The  apparent  median  vein  is  a  true 
media  if  the  branches  of  Rs  nearest  the  bcue  of  the  wing  do  ^u>t 
descend  directly  on  to  it,  but  run  longitudinally  above  and  more 
or  less  parallel  to  it.     If,  however,  one  or  more  of  these  branches 
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dMcettd  upon  the  apparent  median  vein,  then  that  vein  muet  be 
tontidered  to  be  a  pieudo-media. 

The  same  test  caiiDOt,  of  course,  be  applied  to  ttie  pseudo- 
cubituB,  the  only  sure  arbiter  in  this  case  being  the  pupal  tra- 
cbeation.  It  seems,  however,  inherently  probable  that  the  two 
formations— pseudo-media  and  peeudo-cubituB — must  go  together; 
since,  if  the  true  media  is  displaced  and  reduced  sufficiently  to 
allow  of  the  formation  of  a  pseudo-media,  it  seems  almost  essen- 
tial that  the  true  cubitus  must  suffer  displacement  and  reduction 


Ti:it'fig.6. — Forewitig  and  Ivwul  piirliun  uf  hiiulwing  of  an  ApochryHul, 
Ottgochrj/ta  jmcifia  E(ib.-Pet.,{  >:  4^)   for  coiuparisuii   with  thai  of 
Chrympa.     The  median  fork  (»(/)  and  the  liniitB  of  M  i  an<l   M,  in 
the  forewinn  csnnot  lie  olearly  ilctermined. 
Applying  the  above  rule  to  the  wing  of  an  Apochryuid  {Text- 
fig  6),  we  see  at  once  that  the  apparent  media  must  be  a  pseudo- 
media.      Judged,  therefore,  on  this  very  important  point,  the 
Apoehriftida  are  true  allies  of  the  VhrytopidiB,  and   the   two 
groups  might  perli&ps  be  regarded  as  subfamilies   within    the 
single  family  iJhrytopidif.     The  ApiickrysidiK  are  in  many  wavs 
so  highly  specialised,  that  they  cannot  he  regarded  as  standing 
anywhere  near  the  direct  line  of  descent  of    the  C'hrysopi'/tt. 
They  stand  in  the  same  relationship  with  the  Ckrysopidte  that 
the  genus  Pstfekopaii  does  to  the  rest  of  the  Otmylidin.    There  is, 
in  fact,  a  very  obvious  conver^nce  of  venstional  pattern  between 
the  Apoehrjftida  and  Ptj/chopnt.    In  both,  the  wing  is  broad. 
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with  a  central  "disc"  and  a  broad  rim  all  round  it;  in  both,  Sc, 
R  and  Rs  unite  before  the  tip  of  the  wing,  and  the  disc  is  closed 
distally  by  a  gradate  series  of  cross- veins.  All  these  characters 
are  almost  certainly  the  result  of  convergence.  The  only  archaic 
character  common  to  the  two  groups  is  the  basally-placed  origin 
of  Rs  in  both  wings.  It  seems  to  me  that  the  Apochrysidas  lie 
far  off  the  main  line  of  descent  of  the  Chry$opida^  and  that  it  is 
useless  to  attempt  to  derive  the  latter  from  Apochrysid-like 
ancestors. 

The  stages  by  which  the  original  plan  of  a  true  media  and 
cubitus,  with  branches  of  Rs  running  above  them,  and  all  more 
or  less  parallel  (the  archaic  Osmylid  pattern),  gave  place  to  the 
Chrysopid  pattern,  are  quite  easily  conceived,  when  it  is  remem- 
bered that  the  pseudo-media  and  pseudo-cubitus  are,  in  reality, 
for  all  except  the  most  basal  portions  of  their  lengths,  true 
Bank  si  an  lines.  It  will  not  be  necessary  to  repeat  the  diagrams 
given  in  No.l  of  this  series  of  Studies  (/.c,  p.748.  Text -fig.lO), 
in  which  the  formation  of  a  Banksian  Line  in  Myrm^.leonlicUe 
was  contrasted  with  the  formation  of  a  Gradate  Series  in  Chry- 
sopidff.^  and  both  were  developed  from  the  archaic  Osmylid  forma- 
tion. It  is  only  necessary  to  understand  that  what  we  have 
discovered  in  this  paper  is  the  fact  that  only  the  distal  branches 
of  Rs,  in  Chrysopa,  develop  gradate  cross- veins,  whereas  the 
proximal  branches  of  Rs  develop  Banksian  Lincjs  (M' and  Cu') 
and  thus  l>ehave  in  the  same  i^anner  as  the  distal  branches  of 
Rs  in  the  Myrmele<yiitidw.,  A  combination,  then,  of  the  two 
series  of  diagrams,  for  the  two  portions  of  the  Chrysopid  wing, 
will  bring  about  the  required  result.  In  this  connection,  we 
might  also  study  with  profit  the  irregular  series  of  cross- veins 
between  Rs  and  M'  in  Oligochrysa,  We  must  also,  of  course, 
allow  that,  from  the  very  beginning,  the  true  media  and  cubitus 
became  encroached  upon  by  the  branches  of  Rs,  until  they  finally 
underwent  such  reduction  and  displacement  as  we  now  see  in 
Chrysopa. 

We  may  postulate,  then,  for  the  Chrysopidm,  an  ancestral 
wing-form  (Text-fig.7)  in  which  the  radial  sector  arose  close  to 
the  base  in  both  wings,  and  ran  evenly  parallel  to  and  under  the 
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radius.  So,  R,  and  Ra  did  not  unite  before  tlie  tip  of  the  wing. 
'Hie  brwiches  of  Ra  were  numerous,  and  tended  to  run  down- 
wards obliquely  across  the  wing,  rather  than  to  turn  and  run, 
parallel  to  and  beneath  Rs.  U  waa  two-branched,  as  was  also 
Co.  Both  were  moderately  short,  and  tended  to  curve  down- 
wards to  the  po8t«rior  border  of  the  wing,  so  as  to  run  parallel 
with  the  more  proximal  branches  of  Rs.  Three  anal  veins  were 
present,  all  short.  The  cross-veins  between  the  branches  of  Rs 
tended  to  become  arranged  in  series,  with  elimination  of  those 
that  were  unsuitably  plac^.  Text-ftg.T  shows  a  hypothetical 
ancestral  Chrysopid  wing  conceived  on  these  lines. 


Text-fig.  7. — Hypothetical  anceatral  wjng-fnrni  of  the  Chryaoiiidtr. 
Paleontology  here  comes  in,  and  affords  us  valuable  proof 
that  our  theory  of  Chrysopid  descent  has  a  solid  basis  of  fact. 
TeKt-fig.8  shows  the  wing  of  Meioehryiopa  zitteli  Meunier,  from 
the  Lithog^phic  Chalk  of  Bavaria  (Upper  Jurassic).  This  wing 
was  originally  described  by  Ueunier  as  a  Termite  (genus  Hagenio- 
terme*),  but  was  re-studied  and  figured  by  Handlirsch  ("Die 
Foesilen  Insekten,"  p.6l2,ftndPlateilviii.,  fig.14).  This  author 
proposed  the  generic  name  Metockiyeopa  for  it,  and  placed  it  as 
the  unique  representative  of  a  new  family,  Meaochryiojnda:  His 
comment  on  the  character  of  this  family  is  very  instructive,  if 
read  in  the  light  of  our  new  knowledge  of  Chrysopid  venation. 
He  says: — "  Diese  Gruppe  bildet  zweifellos  ein  Hindeglied 
zwiscben  den  Profaemerobiden  und  Chrysopiden.  Mitersteren 
hat  sie  den  noch  ungebrochenen  Radius  gemein,"  (here  he  un- 
doubtedly intended  to  say  "  Hadial  sector"  for  "  Itadius");  "  mit 
letzteran  die  Bildung  des  Cubitus  nod  der  Analodern,  sowie  die 
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atnfenfdnnigen  Queradem  zwiHcfaen  den  Aeaten  des  Sector.  Die 
Uedialis  ist  noch  urspriinglicher  als  bei  den  Chrysopiden,  bei 
welcheD  sie  in  f&at  gerader  Ricbtung  iiber  die  Fliigelmitte  hinaus 
fortgesetzt  und  von  einer  laDgeren  Reihe  viereckiger  Zellen 
beglaitet  ist."  It  seema  clear,  therefore,  that  Handlirsch,  if  he 
had  known  the  true  structure  of  the  media  io  Chrygopa,  would 
have  placed  this  form  considerably  closer  to  the  Chryiopidee  than 
he  did. 


Text-fig.S. — Wing  of  Mmoehryopa  zilttii  Meunier.(  x2).  Lithogmphic 
chalk,  Bavaria.  Upper  ■lunwaic.  (Adapted  from  Handlinoh). 
In  Textfig.8,  I  have  copied  Handlirsch's  figure  of  this  inter- 
esting fossil,  and  have  added  to  it  my  own  interpretation  of  the 
venation.  Also,  as  the  wing  was  figured  with  the  apex  to  the 
left,  I  have  reversed  it,  to  facilitate  comparison  with  my  other 
figures.  There  are  evidently  twelve  branches  descending  from 
Rs;  these  are  labelled  S,  to  S„.  The  limits  of  M,  Cu,  and  the 
three  anal  veins  are  clear  enough  proximally  jthough  the  ex- 
treme base  of  the  wing  is  lost),  but  the  actual  distal  endings  are 
slightly  in  doubt.  What  is  clear,  however,  is  that  both  M  and 
Ou  are  two-hranched,  and  of  just  about  the  shape  and  size  pos- 
tulated in  our  hypothetical  Chrysopid  ancestor.  Further,  the 
more  proximally  placed  cross-veins  between  the  branches  of  Rs 
have  begun  to  arrange  themselves  into  two  continuous  series, 
upon  which  I  have  placed  the  labels  M'  and  Cu'  respectively, 
since  I  consider  them  to  represent  the  primitive  formation  of 
pseudo  media  +  inner  gradate  series  for  the  upper  set,  and  peeudo- 
cuhitu8  + outer  gradate  series  for  the  lower  set  respectively. 
They  are  still  very  irregular,  and  one  cross-vein  appears  to  he 
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missing  between  M^  and  S|,.  But  such  a  cross- vein  may  well 
have  been  present,  though  not  visible  in  the  fossil.  If  so,  then 
M|  was  already  linked  up  and  in  line  with  M';  if  not,  a  very 
slight  bulging  of  S„  downwards  would  give  the  necesbury  con- 
nection. Cu,  is  already  linked  up  with  Cu',  though,  it  must  be 
confessed,  very  irr^ularly  But  it  is  just  from  such  irregular 
and  unstable  forms  as  this  that  the  most  beautiful  and  perfect 
venational  specialisations  often  spring. 

The  condition  of  M,  and  M,  in  this  fossil  is  very  interesting, 
and  leads  me  to  suggest  that  the  wing  was  a  fore  wing.  For 
there  is  already  a  weak  median  arculus  present  between  Mj  and 
CU|  (at  the  point  where  M,  leaves  M,).  Moreover,  M,  is  pecu- 
liarly curved,  so  that,  of  the  three  elongated  cells  marked  off  by 
cross-veins  between  it  and  Mj,  the  middle  is  already  the  narrow- 
est. If,  therefore,  at  the  time  when  M'  definitely  junctioned 
with  M,,  a  further  strengthening  were  needed,  it  would  only  be 
necessary  for  the  middle  cell  to  close  completely  up,  and  we 
should  have  the  exact  formation  found  in  the  forewing  of 
Chrysopa, 

The  other  obvious  points  in  which  Meaochryaopa  differs  from 
Ckry9opa  are  just  such  as  we  might  expect  in  an  older  and  more 
generalised  type  of  wing.  The  distal  veinlets  in  the  costal  space 
are  forked,  so  are  the  endings  of  R,  Rs,  and  all  its  branches. 
Below  Cu',  the  branches  of  Rs  descend  a  considerable  distance 
before  they  reach  the  wing-border,  and  are  separated  by 
two  irregularly-placed  rows  of  cross- veins.  These  cross- veins 
must  have  all  disappeared,  and  the  distance  between  Cu'  and  the 
border  must  have  become  considerably  lessened,  before  this  por- 
tion of  the  wing  could  take  on  the  true  Chrysopid  facies.  As 
for  the  distal  forks,  quite  a  considerable  number  of  them  remain 
in  Chryiopa  {c(f  in  Plate  x.),  but  they  have  disappeared  in  the 
pterostigmatic  region,  and  from  the  ends  of  several  of  the  most 
proximal  and  most  distal  of  the  branches  of  Rs,  leaving  only 
the  middle  branches  forked.  We  must  note  also  that,  in  Meso- 
chryaopa^  Rs  is  still  '*ungebrochenen."  The  weakly  zig-zag  course 
of  this  vein  in  Chrysopa  is  a  well-known  form  of  specialisation, 
of  frequent  occurrence—  for  instance,  in  the  veins  of  Agrionid 
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Dragonflies.  Alternation  of  straight  and  weakly  zig-zagged 
longitudinal  veins  is  a  very  advantageous  and  specialised  arrange 
ment,  and  is  developed  to  perfection  in  Chryaopa^  where  R  is 
straight,  Rs  zig-zagged,  M'  straight  and  Cu'  zig-zagged. 

We  may  conclude,  then,  that  Mesochrysopa  stood  very  near, 
if  not  actually  upon,  the  line  of  descent  of  our  recent  Chryso- 
pidas.  As  this  is  an  Upper  Jurassic  form,  the  rise  of  the  true 
Chrysopidm  probably  began  in  the  Cretaceous.  About  this  time, 
or  perhaps  in  the  Eocene,  our  present  Aphides  became  developed 
(many  species  are  known  from  the  lA)wer  Oligocene).  As  the 
Chrysopid  larvae  feed  upon  Aphides  and  similar  insects,  the 
evolution  of  the  two  groups  must  have  proceeded  step  by  step 
together,  until  the  present  intimate  association  became  fully 
established. 


EXPLANATION  OF  PLATES  X.,  X.  />m,  XL 
PlateM  x.-x.  his  (Transparency). 

The  imaginal  venaticm  of  Ghrysopa  ttignctta  Walker,  is  shown,  much 
enlarged,  in  black,  on  Plate  x.  tSuperimposed  upon  it,  in  red,  on  the 
transparency,  is  a  diagrammatic  scheme  of  the  pupal  tracheation,  to 
enable  the  reader  to  trace  the  intricate  formation  of  the  pseudo-media  and 
pseudo-cubitus. 

lA,  2A,  3A,  the  three  anal  veins — B1-B4,  the  four  Banksian  sectors 
(  — S--Si») — hy  upper,  and  h\  lower  Banksian  cells — C,  costa — Cu,  cubitus 
— Cu,,  its  upper,  Cu,,  its  lower  branch — Cii\  pseudo-cubitus — rw,  cubital 
cell — <*«/,  cubital  fork — cuf,  second  cubital  fork — d/",  distal  forks — y, 
inner,  fj\  outer  series  of  gradate  veins — tr»«,  intra-cubital  cell  of  hindwing 
icui-icu^,  the  three  intra-cubital  cells  of  forewing — tm,,  t/zi^,  first  and 
second  intra-median  cells — M,  media — Mj,  its  upper,  M,,  its  lower  branch 
— M',  pseudo«media — wii-ma,  median  cells — 7/ia,  median  arculus — m/, 
median  fork — mi,  median  loop  ( =  "divisory  veinlet"  of  Banks) — p,  pos- 
terior cells — ptf  pterostigma — R,  radius — rf,  radial  fork — Rs,  radial  sector 
— Si-Sio»  its  branches — Sc,  subcosta — sex,  subcostal  cross- vein — ^  minute 
triangle  (  —  remnant  of  first  upper  Banksian  cell  in  hindwing) — 7,  false 
origin  of  Rs  in  hindwing. 

Plate  xi.  (Photomicrographs). 
Fig.  I. — Tracheation  of  pupal  wings  of  Chrympa  fngncUa  Walker,  (  x  40). 

Pupa  one  day  old. 
Fig. 2. — Forewing  and  a  small  portion  of  hindwing  of  same,  (  x  66). 
Fig. 3. — Hindwing  of  pupa  of  Chrysopa  A,  (  x27)  to  show  nicking  of  the 
wing.     Pupa  nearly  three  days  old. 
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A  THIRD  CONTRIBUTION  TO  A  KNOWLEDGE  OF 
THE  LEPIDOPTEROUS  FAUNA  OF  EBOR  SCRUB, 
N.S.W. 

Bt  a.  Jbffbris  Turner,  M.D.,  F.E.S. 

I  paid  four  visits  to  this  scrub  this  year,  the  dates  being  Jan- 
uary drd,  5th,  7th,  and  11th,  and  made  128  captures  belonging 
to  40  species.  Of  these,  22  species  have  been  already  recorded 
by  me.  Of  the  remaining  18,  there  are  six  species  which  have 
been  recorded  from  other  localities,  and  12  are  here  described  as 
new.  I  describe  also  a  very  interesting  Geometrid  captured  in 
1914,  but  overlooked  in  my  previous  papers;  it  constitutes  a  new  , 
and  primitive  genus  of  the  Acidaliana;, 

This  further  material  confirms  without  modifying  my  previous 
conclusions.  We  are  here  dealing  with  a  small  but  highly 
peculiar  fauna,  which  has  distinct  relationship  to  that  of  Mount 
Tambourine  in  Queensland,  and,  to  a  less  extent,  to  that  of 
Victoria.  The  number  of  recognised  species  (excluding  those 
undetermined)  amounts  to  69,  and,  of  these,  only  24  are 
known  from  other  localities.  Of  the  CEcophorincBy  in  which  the 
fauna  is  particularly  rich,  there  are  26  species,  of  which  21  are 
not  known  to  occur  elsewhere;  of  the  Tortricidce,  the  corres- 
ponding numbers  are  13  and  7;  of  the  Geometj-idcey  10  and  4. 

Fam.  ARCTIAD^. 

Thallarcha  erotii  Turn.      One  9  rather  rubbed.     Expansion 
16  mm. 

Fam.  GEOMETRID^. 

Subfam.  Larentiana. 
Eulype  leticopkragma  Meyr.     One  $^  two  9. 
Diploctena  panUta  Tom.     One  (J*,  two  9)  &11  in  poor  condition. 

19 
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Subfam.  Qeombtrin^. 
Prasinocj/ma  lychnojmsla  Turn.     Three  (J;  in  two  of  these,  6 
is  stalked  shortly  with  7;  and,  in  two,  11  anastomoses  first  with 
12,  and  then  with  10. 

Subfam.  Boarmian/b. 

Philolochma  celastwchroa  Turn.  One  (^,  two  9*  showing  no 
variation  in  the  neu ration. 

Pl-anolocha  anloptis  Meyr.  Three  ^.  This  species  and  the 
preceding  were  beaten  out  of  the  dead  fronds  of  treeferns. 

Fam.  PYRAUD-^. 
Aboetheta  pieridonoma  Turn.     Thirteen  (J,  three  $. 

Fam.  TORTRICIDi?^.. 

Capvu  parcdoxa  Meyr.     One  J. 
Capua  hedyma  Turn.     Two  $. 
'     Ciiephasia  thiopaata  Turn.     Two  J. 

Fam.  TINEID^. 

Subfam.  (EcoPHORiNiE. 

Daaycerca  apocrypha  Turn.     Three  (J. 

Ocyatola  symbleta  Turn.     Three  ^. 

CcMyra  baXhrophcea  Turn.  Six  9.  Apparently  the  $  should 
be  sought  for  earlier  in  the  season. 

CoBsyra  syneches  Turn.     Three  $, 

Protomacha  l&ucophara  Turn.  Four  (J,  one  $.  Antennal 
ciliations  of  ^  1. 

Philobota  cUypa  Turn.     One  $      Antennal  ciliations  6. 

Philobota  iaomora  Turn.     One  ^,  one  9. 

Eutoma  eurygramma  Meyr.     One  ^. 

Subfam.  Amphitherin^. 

EnchopiUa  idiopis  Turn.  Thirteen  ^,  six  9.  This  species 
was  plentiful,  and  readily  obtained  by  beating  the  dead  fronds 
of  the  treeferns.  The  eyes  are  not  divided  as  in  Amphithera, 
but  are  strongly  indented  on  their  posterior  edge  by  a  median 
process,  which  reaches  about  \  across.     The  ^,  in  addition  to  a 
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large,  abdominal  tuft,  has  a  pair  of  hair- tufts  from  the  under- 
surface  of  the  penultimate  segment. 

Subfam.  Tine  in  £. 
Narycia  ( Xysmaiodoma)  polysUma  Turn.     Two  $)  fore  wings 
darker  than  in  9*  being  more  generally  suffused  with  fuscous,  but 
pale  sub-basal  dorsal  blotch  well  marked;  antennal  ciliations  1. 

Fam.  LYMANTRIAD^. 

POBTHESIA    BUTHT8ANA. 

Porthesia  euthyiana  Turn.,  Trans.  R.  Soc.S.  Aust.,  1902,  p.  175. 

Four  (^  examples.  I  took  also  a  9  at  rest  on  a  rock  in  the 
gorge  beneath  Ebor  Falls.  The  species  was  previously  known 
only  from  Mount  Tambourine,  Queensland.  The  Ebor  males 
have  the  yellowish  dorsal  fringe  on  forewing^  less  marked,  and 
the  blackish  colour  on  the  dorsum  of  abdomen  restricted  to  the 
basal  segments. 

Fam.  GEOMETRID^. 

SubfanL    AciDALIANiE. 
E0I8   HALMiEA. 

Acidalia  hcUmasa  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1887, 
p.846. 

I  took  five  ^  examples  of  this  variable  species  in  the  Scrub. 
A  widely  distributed  species,  occurring  also  in  Queensland  : 
Nambour,  Brisbane,  Mt.  Tambourine,  Toowoomba. — K.S.W. ; 
Sydney,  Bulli,  Kiama. —  Vic:  Gisborne.— Tasm.:  George's  Bay. 

Gen.  Pbototypa,  n.g. 

irpurroTviros,  primitive. 
Face  smooth.  Tongue  well-developed.  Palpi  moderately 
long,  projecting  well  beyond  frons,  shortly  rough-haired,  porrect; 
terminal  joint  minute.  Antenne  of  ^  dentate,  ciliated.  Thorax 
not  hairy  beneath.  Posterior  tibiae  of  ^  slender,  with  two  pairs. 
of  spurs.  Forewings  with  2  from  ^,  5  from  above  middle,  6 
separate,  7,  8,  9  stalked  from  before  end  of  cell,  10  arising  from 
cell  and  anastomosing  with  11  and  9  to  form  a  double  areole. 
Hindwings  with  3  and  4  widely  separate  at  origin,  5  well-de- 


352        LBPIDOPTIBA  OF  BBOB  80BUB,  N.8.W.,  uL, 

▼eloped,  from  middle  of  cell,  6  and  7  separate,  8  not  connected 
with  cell,  but  closely  approximated  from  near  base  to  middle. 

Certainly  a  primitive  genus  in  this  subfamily,  probably  the 
most  primitive  known.  The  neuration  of  the  forcwiiigs  and  the 
structure  of  the  male  posterior  tibiae  agree  with  Ehodostrophia 
Hb.,  which,  however,  has  6  and  7  of  hindwings  stalked.  Auto- 
nepsia  Turn.,  agrees  in  antennal  structure,  but  has  also  6  and  7  of 
hindwings  stalked,  and  has  lost  the  middle  spurs  of  the  posterior 
tibie  in  the  $,  Independently  of  these  differences,  the  structure 
of  8  of  hindwings  is  more  similar  to  that  of  the  MonocieniantB 
and  BoaitniancB  than  of  other  Acidal\aruE\  V>ut  the  neuration  of 
the  forewings  clearly  shows  that  the  genus  belongs  to  the  latter 
group. 

Prototypa  dryina,  e.sp. 

Spvivos,  of  the  woodH. 

$,  25  mm.  Head  whitish,  face  pale  ochreous.  Palpi  1^;  pale 
ochreous,  towards  base  whitish.  Antennee  whitish;  in  $  dentate, 
ciliations  1.  Thorax  and  abdomen  whitish.  I^gs  whitish: 
anterior  pair  fuscous- whitish.  Forewings  triangular,  costa  nearly 
straight,  apex  pointed,  termen  bowed,  oblique,  whitish;  a  slender, 
pale  fuscous  line  from  f  dorsum  towards,  but  not  reaching,  costa 
a  little  before  apex;  a  pale  fuscous  terminal  line:  cilia  whitish. 
Hindwings  with  termen  gently  rounded,  whitish;  a  pale  fuscous 
terminal  line;  cilia  whitish. 

One  specimen,  taken  on  January  7th,  1914.  This  species  was 
overlooked  in  my  previous  papers  on  the  scrub-fauna. 

Subfam.  Boarmian/b. 
Qen.  Lyblliana,  n.g. 
Frons  smooth  or  with  a  triangular,  anterior  tuft  of  scales. 
Tongue  well-developed.  Palpi  rather  long,  porrect,  shortly 
rough-haired;  terminal  joint  short,  concealed.  Antenne  of  $ 
bipectinate,  apex  simple.  Thorax  not  crested;  hairy  beneath. 
Femora  smooth-scaled  or  slightly  hairy.  Posterior  tibis  of  $ 
not  dilated.  Forewings  oblong,  base  of  costa  very  strongly 
arched;  in  $  with  a  well-marked  fovea;  10  long-stalked  with  7, 
8,  9,  11  from  cell  free  or  connected  with  12.  Hindwings  broader 
than  forewings;  neuration  normal. 
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Characterised  by  the  pecaliar  shape  of  forewings,  broader 
bind  wings,  and  the  long-stalking  of  vein  10.  I  dedicate  the 
genus  to  Mr.  Geo.  Lyell,  who  has  given  me  so  much  generous 
help.  In)  addition  to  the  following,  I  have  two  undescribed 
species,  one  from  Mt.  Tambourine,  Queensland,  and  one  from 
Victoria. 

LtELLIANA    PHiEOCHLOBA,  n.Sp. 
<f>aio\\wpoi^  dusky  green. 

(^9.  42-46  mm.  Head  fuscous,  crown  pale  green,  face  with 
anterior  tuft.  Palpi  2^;  fuscous  mixed  with  ochreous-whitish. 
Antennn  fuscous-grey;  pectinations  in  ^  4,  apical  ^^  simple. 
Tliorax  pale  green  mixed  with  fuscous.  Abdomen  ochreous- 
whitish.  Legs  fuscous,  tibis  and  tarsi  annulated  with  ochreous- 
whitish;  posterior  pair  wholly  ochreous-whitish.  Forewings 
oblong,  costa  very  strongly  arched  at  base,  thence  nearly  straight, 
apex  rectangular,  termen  strongly  bowed,  slightly  oblique;  pale 
green  marked  and  strigulated  with  dark  fuscous  and  partly 
suffused  with  fuscous;  basal  arch  of  costa  edged  with  long  scales; 
an  incomplete  sub- basal  line  from  costa;  a  dentate  line  from  ^ 
costa  tx>  I  dorsum,  angled  in  disc;  a  dentate  line  from  costa 
before  middle  to  roid-dorsum;  a  circular,  pale-centred,  discal  spot 
beyond  middle;  a  line  from  }  costa  to  }  dorsum  sharply  and 
finely  dentate;  a  dentate  subterminal  line;  a  terminal  series  of 
blackish  dots;  cilia  grey.  Hind  wings  with  termen  rounded, 
wavy  towards  apex;  grey- whitish,  towards  termen  pale  fuscous; 
an  indistinct,  fuscous,  subterminal  line;  a  blackish  terminal  line, 
sometimes  obsolete;  cilia  grey-whitish.     Underside  pale  fuscous. 

Two  examples,  one  of  each  sex,  beaten  from  undergrowth,  and 
taken  on  the  wing. 

Fam.  TORTUTCIDiE. 
Subfam.  T  o  r  t  r  1  c  i  n  >£. 

ISOCHORISTA    UELOTA. 

Isochoritta  helota  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1910, 
p.  168. 

One  ^example.  Also  from  N.S.W.:  Bulli. — Vic:  Healesville. 
— Tasm.:  Deloraine. 


254        LEPIDOPTERA  OF  IBOR  SCRUB,  K.8.W.,  Hi., 

Capua  sp. 
One  example,  apparently  of  the  species  noted  in  these  Pro- 
ceedings, 1915,  p  189. 

Capua  euzona,  n.sp, 

cv^wi'os,  well  girdled. 

^.10-1 2  mm.  Head  and  palpi  pale  brown.  Antenne  pale 
brown  annulated  with  blackish;  cilia  in  (^1.  Thorax  pale 
brown,  with  a  prominent,  posterior,  dark  fuscous  crest.  Abdo- 
men fuscous  gradually  darkening  to  apex,  extreme  base  pale 
brown.  Legs  fuscous;  tarsi  annulated  with  ochreous-whitish; 
posterior  pair,  except  tarsi,  ochreous- whitish.  Forewings  moder- 
ate, somewhat  dilated  posteriorly,  costa  rather  strongly  arched, 
apex  rounded,  termen  nearly  straight,  oblique;  without  costal 
fold  in  ^;  pale  brown;  a  dark  fuscous  line  from  ^  costa  to  ^ 
dorsum,  rather  acutely  angled  on  fold,  outlining  basal  patch, 
which  is  scarcely  darker  than  groundcolour;  a  well  marked, 
nearly  transverse,  dark  fuscous,  median  fascia,  its  anterior  edge 
well-defined,  sinuate,  its  posterior  edge  suffused;  two  dark  fus- 
cous, costal  dots  follow  this,  and  then  a  triangular,  costal,  sub- 
apical  spot;  a  slender,  fuscous,  terminal  line;  cilia  pale  brownish 
barred  with  fuscous.     Hind  wings  and  cilia  fuscous  grey. 

Distinguishable  by  the  dark,  transverse,  median  fascia.  One 
^  example.  I  also  took  two  examples  under  a  waterfall,  six 
miles  from  the  Scrub.  Also  from  Queensland  :  Killamey,  in 
November.     In  all,  five  examples,  all  (^. 

Capua  gbtpsertthra,  n.sp. 

Kpv}j/€pv6po^,  with  hidden  red. 
9. 17  mm.  [Head  and  thorax  rubbed.  Palpi  broken].  An- 
tennsB  whitish,  upper  surface  finely  barred  with  dark  fuscous. 
[Thorax  rubbed].  Abdomen  pale  grey.  Legs  ochreous-whitish; 
anterior  tibiae  and  all  tarsi  annulated  with  fuscous.  Forewings 
broad,  posteriorly  dilated,  costa  strongly  arched,  apex  rectangular, 
termen  slightly  sinuate,  rounded  towards  torn  us;  dark  grey  ob- 
scurely reticulated  with  reddish-orange;  costa  finely  strigulated 
with  dark  fuscous;  a  semilunar,  whitish  blotch  on  dorsum,  not 
extending  to  base  or  tornus,  on  this  the  reddish-orange  reticula- 
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tions  are  oonspicuoas;  cilia  fuscous,  with  an  obscure,  mediau, 
reddish  line,  apices  whitish.  Hindwings  with  termen  strongly 
sinuate;  grey- whitish  obscurely  strigulated  with  grey;  cilia  grey- 
whitish. 

One  example. 

Subfam.    CoSMOPTERTCilXiE. 
MiCROCOLONA   CKLiENOSPILA,  n.sp. 
KtkaivoainXos,  dark-spotted- 

(^9.  9-10  mm.  Head  pale  fuscous  Palpi  whitish;  second 
joint  dark  fuscous  anteriorly  except  at  apex;  terminal  joint  with 
basal,  median,  and  apical  dark  fuscous  rings.  Antenne  fuscous. 
Thorax  dark  fuscous,  with  a  posterior  whitish  spot.  Abdomen 
dark  fuscous.  Legs  fuscous,  inferior  surface  and  tarsal  annula- 
tions  whitish.  Fore  wings  narrow;  whitish  suffused  with  grey, 
especially  towards  costa,  and  with  scanty,  dark  fuscous  irrora- 
tion;  a  blackish  discal  dot  narrowly  ringed  with  whitish  at  |,  a  * 
second  preceding  first  on  fold,  a  third  similar  to  first  in  disc  at 
']:  a  blackish,  apical  dot  surrounded  with  whitish:  cilia  dark 
grey.     Hindwings  narrowly  lanceolate;  grey;  cilia  grey. 

Three  examples,  two  ^  in  good  condition,  and  a  wasted  9. 

H0PL0PHANE8(])  LITHOCOLLETA,  n.sp. 
Ai^oKoAXiyros,  inlaid  with  preciuus  stones. 
9.  9  mm.  Head  and  palpi  ochreous- whitish.  AntennsB  grey; 
basal  joint  ochreous- whitish.  Thorax  whitish-ochreous.  Abdo- 
men grey.  Legs  ochreous- whitish  ;  anterior  tibisB  and  tarsi 
fuscous  anteriorly;  posterior  tibiae  grey  on  upper  surface.  Fore- 
wings  rather  broadly  lanceolate;  ochreous,  suffused  with  whitish 
towards  base  and  before  apex;  a  lustrous,  opaline,  median  streak 
from  base  to  ^,  edged  with  fuscous;  a  similar  and  nearly  parallel 
streak  from  costa  near  base  extending  an  equal  distance;  a  short, 
transverse,  opaline  mark  on  midcosta;  an  opaline  spot  on  dorsum 
before  tornus,  and  another  on  tornus,  the  former  thickly  edged 
with  blackish;  a  transverse,  dark  fuscous  line  from  beneath  ^ 
costa  extending  §  across  disc;  a  large,  apical,  fuscous  spot;  cilia 
fuscous,  on  costa,  beneath  apex,  and  on  tornus  whitish-ochreous. 
Hindwings  Unceolate,  acute;  grey;  cilia  grey. 
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I  doubt  whether  this  is  a  true  Hoptaphanes^  but  think  it  best 
included  in  this  genus  provisionally.  One  example,  taken  flying 
in  the  sunshine. 

Subfam.  Xtlortctina. 

Gen.  Xtlomimetbs,  n.gen. 
^vAofu/Ai/n/s,  an  imitator  of  wood. 

Palpi  moderately  long,  ascending,  recurved;  second  joint  long, 
reaching  base  of  antennae,  thickened  with  closely  appressed 
scales,  rather  strongly  expanded  at  apex;  terminal  joint  about  ^ 
second,  more  slender,  smooth,  acute.  Antenne  of  ^  slightly 
serrate,  shortly  ciliated.  Thorax  not  crested.  Forewings  with 
tufts  of  raised  scales  in  disc  on  upper  surface;  2  from  f ,  7  absent, 
8  and  9  short-stalked,  or  closely  approximated  at  base  and  for 
some  distance.  Hind  wings  with  3  and  4  connate,  5  weakly 
developed,  6  and  7  connate.  Anterior  tibiae  expanded  with  dense 
hair-scales. 

Type  Pilostibes  trcLchyptera  Turn.,  (Trans.  Roy.  Soc.  S.  Aust., 
1900,  p.6).  A  very  distinct  genus,  most  nearly  allied  to  PUosiibes 
Meyr. 

XtLOMIMBTES  8CHOLA8TI8,  n.Sp. 
a-\o\a<ms,  sluggish. 
^.  40  mm.  Head  white,  base  of  sidetufts  and  face  brownish. 
Palpi  brownish,  terminal  joint  and  apex  of  second  joint  white. 
Antennae  brown- whitish;  ciliations  in  ^  |.  'Thorax  whitish, 
posteriorly  brownish-tinged.  Abdomen  whitish;  second  segment 
and  bases  of  succeeding  segments  on  dorsum  ferruginous  irrorated 
with  whitish.  Legs  brown-whitish;  posterior  pair  whitish. 
Forewings  oblong,  somewhat  dilated  posteriorly,  costa  moder- 
ately arclied  near  base  and  apex,  in  middle  nearly  straight,  apex 
rounded,  termen  slightly  oblique,  rounded  beneath;  four,  strong 
tufts  of  raised  scales,  one  at  base  of  dorsum,  one  on  fold  about 
middle,  and  one  at  each  posterior  angle  of  cell;  pale  whitish- 
brown;  a  broad,  suffused,  white,  costal  streak,  narrow  at  base, 
and  not  reaching  apex;  a  fine,  blackish,  longitudinal  streak  from 
^  to  middle  along  upper  edge  of  cell;  two  or  three,  fine,  short, 
similar  streaks  on   veins  beyond   middle;   cilia  pale  brownish 
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barred  with  whitish.  Hind  wings  considerably  broader  than 
forewings;  ochreous- whitish;  cilia  ochreous-whitish. 

Closely  allied  to  X.  trachyptera^  which  is  also  a  scrub-species. 

One  example,  beaten  from  undergrowth.  It  fell  to  the  ground 
and  remained  motionless,  exactly  resembling  a  fragment  of  dead 
wood. 

Subfam.  CEcophorin^. 

EULACHNA    XANTH08PILA,  n.sp. 
(avdotnriXos,  yelluw-spotted. 

^.9-12  mm.  Head  blackish,  lower  edge  of  face  ochreous. 
Palpi  ochreous;  terminal  joint  dark  fuscous.  Antennee  blackish; 
ciliations  in  (^  1  ^.  Thorax  and  aMomen  blackish.  Legs  black- 
ish; coxae  and  femora  ochreous;  tibiae  and  tarsi  annulated  with 
ochreous.  Forewings  narrow,  posteriorly  somewhat  dilated, 
costa  slightly  arched,  apex  round-pointed,  termen  very  obliquely 
rounded;  blackish;  markings  ochreous-yellow,  a  narrow,  oblique, 
sub-basal  fascia  from  base  of  costa  gradually  expanding  towards 
dorsum;  a  costal  spot  just  beyond  J,  and  another  just  beyond  ^; 
a  larger  spot  on  f  dorsum,  with  an  acute  apex  reaching  mid-disc; 
cilia  blackish.  Hind  wings  ovate-lanceolate;  dark  fuscous;  cilia 
dark  fuscous. 

Two  ^  examples. 

OCYSTOLA   OXYTONA,  n.Sp. 
Q^ifTovos,  sharp. 

(^.12-14  mm.  Head  and  thorax  yellow.  Palpi  ochreous, 
terminal  joint  and  a  broad  subapical  ring  on  second  joint  dark 
fuscous.  Antennae  pale  yellow  annulated  with  blackish;  cilia- 
tions in  ^  6.  Abdomen  grey.  Legs  grey;  anterior  coxae,  middle, 
and  posterior  femora  ochreous-whitish;  anterior  tarsi  annulated 
with  ochreous-whitish.  Forewings  narrow,  costa  gently  arched, 
apex  acute,  termen  very  obliquely  rounded;  yellow;  a  broad, 
fuscous,  terminal  band;  a  transverse,  dark  fuscous,  discal  mark 
at  },  confluent  with  terminal  band;  cilia  yellow,  on  tornus  fus- 
cous.    Hind  wings  ovate-lanceolate;  dark  grey;  cilia  dark  grey. 

Two  ^  examples. 
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CcBSTBA  BASILICA  Meyr. 

Cauyra  btMilica  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1884 
p.770. 

One  9  example  in  poor  condition,  probably  referable  to  this 
species. 

Also  from  N.S.W. :  Sydney,  Kiama.— Vic.  :  Melbourne. — 
Tasm.:  Hobart.— S.A.:  Wallaroo. 

Philobota  anarkbcta  Meyr. 

Pkilohota  anarrecta  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1888, 
p.  1620. 

Antennal  ciliations  of  $  6.  Two  examples,  one  of  each  sex. 
Also  from  N.S.W.:  Mt.  Kosciu8ko(4,000  ft.).— Vic:  Melbourne, 
Uisbome. 

EULECHRIA    EMBOLOGRAMMA,  n.sp. 
ifAJSokoypafjifios,  wedge-marked. 

^.12-14  mm.  Head  whitish-ochreous.  Palpi  dark  fuscous; 
terminal  joint  and  apex  of  second  joint  whitish-ochreous.  An- 
tennse  fuscous,  ciliations  oi  ^  \,  Thorax  whitish-ochreous; 
patagia  dark  fuscous.  Abdomen  grey,  apices  of  segments  whitish, 
tuft  whitish-ochreous.  Legs  fuscous;  posterior  pair  whitish- 
ochreous.  Forewings  moderate,  not  dilated,  costa  rather  strongly 
arched,  apex  rounded,  termen  obliquely  rounded;  whitish-och- 
reous; markings  blackish-fuscous;  a  broad,  wedge-shaped,  basal 
fascia,  produced  on  costa  to  |;  a  triangular  spot  on  costa  beyond 
middle;  an  oblique  streak  from  tomus  towards  but  not  reaching 
costal  spot;  a  triangular,  costal  spot  before  apex  giving  rise  to  a 
subterminal  series  of  dots,  which  reaches  tomus;  several  terminal 
dots;  cilia  whitish-ochreous  with  a  few  fuscous  scales,  on  costa 
before  apex  fuscous.  Hindwings  grey-whitish;  cilia  ochreous- 
whitish. 

Two  $  examples. 

EULBCHRIA   STRAMKNTARIA,  n.Sp. 

Stramtntaritis^  straw-ooloured. 

9.18  mm.     Head  whitish-ochreous.      Palpi  whitish-ochreous; 

external  surface  of  second  joint  dark  fuscous  except  at  apex. 

Antennae  grey.     Thorax  whitish-ochreous.     Abdomen  ochreous- 

whitish,  bases  of  segments  ochreous-brown.     Legs  fuscous;  pos- 
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terior  pair  whitish-ochreous.  Forewings  moderate,  not  dilated, 
costa  gently  arched,  apex  rounded,  termen  obliquely  rounded; 
whitish-ochreous;  markings  blackish-fuscous,  a  large  spot  on  base 
of  costa;  a  spot  on  costa  at  \  giving  off  a  fine  oblique  line  to 
near  base  of  dorsum,  a  spot  on  midcosta;  a  minute  discal  dot  at 
},  a  second  beneath  it  on  fold,  and  a  larger  transverse  mark  at 
I;  a  spot  on  |  costa  giving  off  a  curved,  subterminal  line  to 
tomus;  this  is  preceded  and  followed  by  more  or  less  fuscous 
suffusion;  some  indistinct  terminal  dots;  cilia  whitish-ochreous, 
with  indications  of  a  median  fuscous  line.  Hind  wings  grey; 
cilia  whitish-ochreous. 
Two  9  examples. 

EULECHRIA   EXIGUA,  n.Sp. 
Exiguu8f  little. 

^.  10-1 1  mm.  Head  and  thorax  grey-whitish.  Palpi  grey- 
whitish  ;  external  surface  of  second  joint  fuscous.  Antennae 
dark  fuscous;  ciliations  in  (^  3.  Abdomen  ferruginous-ochreous, 
apices  of  segments  and  tuft  grey-whitish.  Legs  fuscous,  tarsi 
with  whitish  annulations;  posterior  pair,  except  tarsi,  grey- 
whitish.  Forewings  narrow,  costa  gently  arched,  apex  round- 
pointed,  termen  very  obliquely  rounded:  grey- whitish;  base  of 
costa  dark  fuscous;  some  dark  fuscous  irroration  toward  dorsum 
and  termen,  and  a  dark  fuscous  discal  dot  at  |;  cilia  grey-whitish, 
with  a  few  fuscous  scales.  Hind  wings  narrow-ovate;  pale  grey; 
cilia  pale  grey. 

Three  ^  examples. 

Bare  A  pasteodes 

Compsotropha  pasteodes  Turn.,  Proc.  Linn.  JSoow  N.  S.  Wales, 
1914,  p.559. 

Nine  ^  examples,  mostly  in  very  good  condition,  in  addition 
to  the  pair  originally  taken.  This  is  a  true  Barea  {PhloRopola), 
in  spite  of  vein  7  of  forewings  running  beneath  apex.  It  comes 
near  B.  nymphica  Turn. 

Subfam.    LTONETIANiG. 

Hedellia  somnulentella. 
BedeHia    somntdentella   Zel.,   Tsis,    1847,  p.894;  Meyr.,  Proc. 
Linn.  Soc.  N.  S.  Wales,  1880,  p,170. 
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One  example.  Also  from  Q.:  Duaringa,  Brisbane,  Coolangatta, 
Warwick.  — N.S.W.:  Murwillumbah,  Glen  Innes,  Sydney,  Bulli, 
Bathurst. — Vic.:  Warragul.  -Tasm.:  Hobart.—- 8.A.:Pt.  Lincoln. 
— W.A.:  Creraldton.  Also  from  New  Zealand,  Europe,  and 
North  America.  This  insignificant  species  is  one  of  the  most 
generally  distributed. 

Subfam.  Ti  k  ein  ae. 
Nartcia  nemorivaoa,  n.sp. 

Nemariingtuif  wandering  in  the  woods. 

9.15  mm.  Head  white.  Palpi  very  short;  fuscous.  Antennie 
fuscous;  basal  joint  white.  Thorax  dark  fuscous.  Abdomen 
grey;  tuft  whitish-ochreous.  Legs  fuscous;  tarsi  annulated  with 
whitish-ochreous,  posterior  pair  wholly  whitish-ochreous.  Fore- 
wings  elongate-oval,  not  dilated,  costa  rather  strongly  arched, 
apex  round-pointed,  termen  very  obliquely  rounded;.  7  absent; 
white,  on  costa  ochreous-tinged;  markings  dark  fuscous;  a  narrow, 
basal  fascia  slightly  prolonged  on  costa;  a  broad,  slightly  oblique 
fascia  from  J  costa  to  mid-dorsum,  edges  slightly  irregular  but 
approximately  straight  and  parallel;  a  triangular,  subapical 
fascia,  very  broad  on  costa  where  it  is  interrupted  by  a  white 
dot  before  middle,  narrowing  to  tomus;  a  triangular,  apical 
blotch  containing  a  subapical,  white  dot  on  costa;  cilia  fuscous, 
twice  interrupted  by  ochreous-whitish  on  costa,  on  lower  half  of 
termen  and  tomus  ochreous-whitish.     Hindwingsand  cilia  grey. 

One  9  example. 
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No.  ii.   Thk    Rklations  bbtwrbn  sour  Western  Australian 

Qneissic  and  Qranitic  Rocks. 

By  M.  Auroussrau,  B.Sc. 

The  following  notes  are  the  results  of  three  visits  to  Roelands 
and  one  to  Albany.  As  I  may  not  be  able  to  resume  the  work, 
it  is  given  here  as  it  stands.  Detailed  mapping  was  begun  at 
Roelands,  but  was  not  carried  far  enough  to  be  of  value.  Prac- 
tically no  laboratory-work  was  done,  therefore  all  rock-names 
must  be  interpreted  as  field-names  only. 

The  Gboloot  or  the  Roelands  District. 

Roelands,  113^  miles  from  Fremantle,  on  the  South-West 
Railway,  stands  at  the  foot  of  the  Darling  Range  (fault-scarp), 
east  of  Bunbury.  The  surrounding  country  was  examined  by  a 
number  of  traverses  between  the  Collie  and  Brunswick  Rivers, 
as  far  east  as  Shenton  Elbow  on  the  former,  and  Olive  Hill 
Siding  on  the  latter.  The  formations  met  with  are,  in  order  of 
increasing  age — 

Alluvials. 

Laterite. 

Conglomerate. 

Basic  dykes. 

Pegmatites. 

Gneiss. 

Porphyritic  granodiorite. 
7%e  Alluvials  occur  all  along  the  foot  of  the  range,  and  in  the 
Brunswick  River  Valley,  where  they  are  stratified. 

LoUerite  is  sparingly  distributed  as  a  capping  on  the  highest 
hills,  about  two  miles  east  of  the  foot  of  the  range. 

An  outcrop  of  CfynglomercUe^  to  be  correlated  tentatively  with 
the  Donnybrook  Series,  occurs  as  a  low  hill  between  the  railway 
and  the  foot  of  the  range,  but  separated  from  the  range  by 
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all u vials,  about  a  mile  north  of  Roelands.  The  matrix  is  a  fine- 
grained, reddish-brown  grit,  and  contains  well  rounded  pebbles 
and  boulders  of  pegmatite,  aplite,  light  quartzite,  dark  sandstone, 
and  decomposed,  basic,  igneous  rocks,  from  ^^  to  2'  in  diameter. 

The  granodiorite,  gneiss,  basic  dykes,  and  pegmatites  form  all 
the  high  land  east  of  the  railway,  except  where  capped  by  laterite* 
They  are  intimately  associated  in  the  field. 

The  b€uic  dykes  intrude  the  acid  rocks,  forming  a  plexus,  with 
only  occasional  approaches  to  parallelism.  They  show  no  distinct 
trend,  and  vary  in  width  from  mere  veins  to  50  feet  and  more. 
They  are  coarsely  holocrystalline,  variable  in  grainsize  and 
basicity,  and  appear  in  most  cases  to  be  amphibolitic.  They  are 
often  gneissic,  sometimes  passing  from  a  granitoid  texture  in 
the  middle,  through  a  gneissic  or  schistose  phase,  to  biotite- 
schist  on  the  edges.  They  are  generally  associated  with  gneiss, 
rather  than  granodiorite. 

The  GranadioriU' Porphyry  forms  a  number  of  sporadic  out- 
crops, some  of  which  are  of  large  dimensions,  and  are  fairly  free 
from  basic  dykes.  It  is  well  developed  just  north  of  the  Collie 
River,  half-way  between  Shenton  Elbow  and  the  railway,  also 
around  Olive  Hill  Siding,  and  between  Brunswick  Junction  and 
the  Roelands  quarry.  It  is  a  coarse,  granitic  rock,  with  very 
numerous  felspar-phenocrysts,  up  to  T  long,  distributed  entirely 
without  arrangement  in  the  most  characteristic  outcrops,  where 
it  weathers  into  small,  rough  tors.  In  the  neighbourhood  of  the 
gneiss,  it  is  rudely  fluidal. 

The  Gneiss  is  most  varied  in  character,  and  outcrops  as  irregu- 
larly as  the  granodiorite,  but  shows  no  definite  boundary-rela- 
tions to  it.  It  is  very  well  exposed  along  the  Collie  Tramway. 
There  is  not  the  slightest  evidence  that  the  granodiorite  intruded 
it.  All  varieties,  from  fine,  even-grained  gneiss  to  coarse  augen- 
gneiss  occur,  some  of  the  latter  bearing  a  suspicious  resemblance 
to  the  fluidal  modification  of  the  granodiorite.  The  foliation 
follows  no  constant  direction;  on  the  other  hand,  it  is  best 
developed  in  the  neighbourhood  of  basic  dykes,  and  runs  parallel 
to  them.  The  more  intense  the  foliation  in  the  basic  dykes,  the 
more  perfect  are  the  neighbouring  gneisses.    In  places,  it  is  much 
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contorted;  it  is  then  often  associated  with  pegmatites,  and  may 
be  intruded  lUpar^U  by  amphibolite.  The  contortion  is  well 
shown  in  some  clifib  on  the  north  side  of  the  Brunswick  River 
Valley,  near  post  1997  on  the  Narrogin  railway.  A  zone  of  con- 
tortion seems  to  run  S.W.  through  this  point,  as  it  is  met  in 
several  places  south  of  the  river  too. 

The  Pegmatites  are  widely  distributed,  but  are  not  abundant. 
In  the  hills  south-east  of  Olive  Hill  Siding,  they  are  associated 
with  masses  of  a  green,  actinolitic  mineral,  and  an  earlier,  talcose 
mineral,  both  as  yet  undetermined,  the  latter  probably  being  a 
pseudomorph.  These  minerals  also  occur  in  the  pegmatite-out- 
crops on  the  south  side  of  the  small  valley  beyond  Flaherty 
Brook,  S.£.  of  Roelands  quarry. 

'  The  relations  between  the  granodiorite,  gneiss,  and  basic 
dykes,  were  most  clearly  shown  in  the  Roelands  quarry.  Numer- 
ous dykes  were  exposed,  some  of  which  were  foliated.  In  many 
places,  in  the  main  quarry,  the  granodiorite  was  seen  to  pass,  in 
the  direction  of  a  basic  dyke,  by  imperceptible  gradations,  into 
a  fine-grained  gneiss  bordering  the  dyke,  its  foliations  running 
parallel  to  the  dyke,  which  was  also  slightly  foliated,  the  edges 
being  biotite-schist.  Undoubtedly  the  gneiss  is  derived  locally 
from  the  granodiorite,  and  its  formation  is  connected  with  the 
basic  dykes.  At  the  south  end  of  the  quarry,  a  section  was  ex- 
posed showing  three  parallel  dykes;  between  the  first  and  second 
from  the  east,  the  granodiorite  was  unaltered,  but  between  the 
second  and  third  was  a  highly  contorted  gneiss,  with  a  few 
felspar- phenocrysts. 

The  change  from  porphyritic  granodiorite  to  fine-grained  gneiss 
is  very  definitely  shown  by  the  felspar-phenocrysts,  in  the  follow- 
ing arbitrary  stages  in  the  transition  : — 

1.  Unaltered,  porphyritic  granodiorite;  phenocrysts  not 
oriented. 

2.  Phenocrysts  fluidally  oriented. 

3.  Phenocrysts  fluidally  oriented,  and  crushed  peripherally. 

4.  Phenocrysts  fluidally  oriented,  elongated  and  distorted. 

5.  Phenocrysts  dragged  out,  and  crushed  into  long  streaks  of 
granular  felspar. 
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6.  Fine-grained  gneiss,  without  phenocrjrsts. 

Perfect  series  of  specimens  can  be  collected  in  the  quarry. 

The  above  facts  lead  me  to  advance  the  following  hypothesis. 
The  gneisses  of  the  Roelands  District  were  produced  from  the 
porphyritic  granodiorite  by  uneven  shearing  processes,  which 
accompanied  the  injection  of  basic  dykes,  under  intense  pressure. 
Earth-movement  was  prolonged  after  the  intrusion  of  the  dykes. 

The  pegmatites  appear  to  belong  not  to  the  granodiorite,  but 
to  some  neighbouring  intrusive,  perhaps  the  Collie  granite,  an 
entirely  different  rock. 

Physiography. — The  Darling  Fault-Scarp  has  a  more  dissected 
and  mature  aspect  iii  the  Roelands  District  than  near  Perth. 
This  is  also  expressed  by  the  scarcity  of  laterite,  and  its  retire- 
ment from  the  edge  of  the  range.  This  greater  maturity  is  pro- 
bably due  to  the  heavier  rainfall  of  the  South- West. 

There  is  a  marked  contrast  between  the  valley  of  the  Collie 
River  west  of  Shenton  Elbow,  and  that  of  the  Brunswick.  The 
latter  is  more  mature,  meandering,  and  well  filled  with  alluvial; 
whereas,  though  the  two  are  only  three  to  five  miles  apart,  the 
former,  though  the  larger,  is  a  straight,  V^ -shaped  trench,  with 
more  tributary  gullies  on  the  south  than  on  the  north.  This 
suggests  that  the  Collie  follows  a  fault  from  Shenton  Elbow  to 
the  west,  where  it  takes  a  sudden  turn  from  its  former  course. 

The  material  from  the  Roelands  quarry  is  being  used  for  the 
breakwater  at  Bunbury,  the  quarry  having  been  recently  re- 
opened. The  quarry-face  has  now  a  very  different  appearance 
from  what  it  had  when  I  saw  it  last.  ^ 

The  Crystalline  Rooks  of  Albany. 

Previous  observers  have  recorded  only  granites  and  basic 
dykes  from  the  old  crystalline  complex  of  Albany.  A  number 
of  different  rocks  occur  there,  however,  and  their  relations  are 
clearly  shown  in  many  fine  exposures.  The  following  types  have 
been  distinguished,  and  are  arranged  in  order  of  increasing  age — 

Basic  dykes  (two  series). 

Pegmatites  (two  series). 

Aplite. 
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Microgrsnite. 
Porphjritic  granodiorite. 
Qneiss. 

They  comprise,  in  all,  a  fundamental  gneiss,  and  igneous  rocks 
belonging  to  at  least  two,  perhaps  to  three  periods  of  activity. 

The  gneiss  and  granodiorite  are  very  much  alike  in  appearance, 
especially  when  weathered,  which  is  probably  the  cause  of  their 
not  having  been  separated  before.  Their  boundary,  likewise, 
appears  to  be  a  very  complicated  and  irregular  one. 

The  Grnej88  is  vari^.ole,  but  generally  coarse,  and  porphyritic 
with  felspar.  It  forms  part  of  the  mass  of  Mt.  Clarence,  and 
Mt.  Adelaide.  At  the  south  end  of  Middleton  Beach,  the  folia 
strike  at  272*  prismatic,  a  trend  which  is  maintained  elsewhere. 
Between  Mts.  Clarence  and  Adelaide  is  a  contorted  zone,  where 
it  becomes  gametiferous,  finer  in  grain,  more  irregular  in  com- 
position, and  contains  dark  schlieren.  This  zone  is  well  exposed 
at  the  timber-yard  between  the  deep  water-  and  town-jetties. 
Further  south,  near  the  entrance-beacon,  a  junction  with  grano- 
diorite is  exposed. 

7%«  Porphyritic  Granodiorite  forms  the  bulk  of  Mt.  Melville, 
and  part  of  Mt.  Clarence,  and  occurs  also  as  dykes  in  the  gneiss. 
It  is  remarkably  like  the  Roelands  rock,  but  its  large  felspar- 
phenocrysts  are  generally  fluidally  arranged  along  different 
directions.  It  weathers  into  large,  characteristic  tors,  which 
are  a  feature  in  the  scenery  of  the  district.  Two  very  fresh 
dykes,  exactly  like  the  main  rock,  cut  the  gneiss  on  the  coast, 
about  one-quarter  of  a  mile  south  of  the  south  end  of  Middleton 
Beach.  They  are  each  a  foot  wide,  and  ultimately  run  together. 
They  are  cut  and  faulted  by  a  small  vein  of  microgranite. 

The  Microgranite  occurs  as  dykes  and  veins  in  the  granodiorite 
and  gneiss.  It  is  well  exposed  on  the  bare  flanks  of  Mt.  Melville, 
and  one  large  dyke  runs  from  the  summit  of  Mt.  Clarence  down 
through  the  reservoir.  It  sometimes  contains  large  felspar- 
xenocrysts.  At  a  quarry  on  a  bend  of  the  Middleton  lioad,  it 
is  closely  associated  with  a  coarse,  epidotic  biotite-pegmatite, 
and  is  elsewhere  bordered  by  pegmatite. 

'2S\ 
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The  Pegmatites  occur  in  two  series  of  veins  and  dykes,  one  set 
closely  associated  with  microgranite,  the  other  cutting  it.  The 
older  can  be  seen  occurring  as  irregular  blebs,  in  a  microgranite- 
dyke  near  the  deepwater-jetty,  where  it  also  forms  a  border  to 
the  dyke  at  intervals.  The  younger  occurs  intersecting  micro- 
granite  in  the  railway-cutting  south  of  the  town-jetty.  Both 
sets  are  exposed  on  the  shore,  north  of  the  deepwater-jetty,  where 
s,  N.W.-S.E.  series  cuts  and  faults  a  N.E.-S.W.  set. 

Aplite  occurs  only  rarely,  and  its  age  is  doubtful.  It  is  older 
than  the  pegmatites,  as  the  old  one  cuts  it  at  the  deepwater- 
jetty,  but  its  relation  to  the  microgranite  has  not  been  observed. 
It  has  intruded  the  gneiss,  both  transgressively  and  concordantly, 
on  the  coast,  where  the  contorted  zone  appears,  between  Mts. 
Clarence  and  Adelaide. 

Darwin  recorded  two  series  of  basic  dykes  on  the  south  side  of 
the  harbour.  They  cannot  be  distinguished  on  the  north,  as 
only  a  few  dykes  and  veins  occur.  One  dyke,  nf^r  the  deep- 
water-jetty, can  be  traced  some  distance  seawards;  it  cuts  gneiss, 
microgranite,  and  pegmatite,  and  is  crammed  with  corroded 
xenoliths  of  acid  rocks  and  xenocrysts  of  felspar.  The  smaller 
fragments  are  often  associated  with  patches  of  sulphides.  Some 
basic  veins  are  to  be  seen  in  the  railway-cutting,  and  on  the 
shore,  near  the  baths.  They  are  marginally  chilled,  and  cut 
microgranite  and  pegmatite.  A  slide  of  the  junction  of  one  of 
these  veins  with  the  gneiss,  shows  the  cataclastic  structure  of 
the  gneiss  very  well,  while  the  basic  rock  is  exactly  like  the 
so-called  andesites  of  the  gold  fields. 

The  microgranite,  aplite,  and  pegmatites  seem  to  be  related, 
but  there  is  nothing  to  show  whether  they  are  directly  connected 
with  the  granodiorite  or  not. 

There  are  numerous  examples  of  miniature  faulting  in  the 
district. 

For  Roelands  District,  see  N0.II6A  of  40  chain  Maps,  Lands 
Survey  Department,  West  Australia. 


267 


ORDINARY  MONTHLY  MEETING. 

July  26th,  1916. 

Mr.  A.  G.  Hamilton,  President,  in  the  Chair. 

Miss  M.  HiNDBR,  B.Sc.,  Mosman;  Miss  E.  M.  Hindmarsh, 
B.Sc.,  Sydney;  Miss  E.  C.  Pinkbrton,  B.Sc,  Ashfield;  Miss  M. 
RosBBT,  B.A.,  Neutral  Bay;  and  Mr.  C.  E.  Tilley,  B.Sc,  Syd- 
ney, were  elected  Members  of  the  Society. 

The  President  announced  — That  the  Council  had  decided  to 
suspend  the  publication  of  the  Abstract  of  Proceedings  while  the 
prevailing  conditions  of  shortage  and  increased  cost  of  paper 
continue.  Also  that  Members  were  requested  to  curtail  the 
notices  of  their  exhibits,  and  to  omit  details  not  directly  bearing 
on  the  scientific  significance  of  the  objects  exhibited. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (28th  June,  1916),  amounting  to  5  Vols.,  70 
Parts  or  Nos.,  7  Bulletins,  3  Reports,  and  21  Pamphlets,  re- 
ceived from  43  Societies,  etc,  and  three  private  donors,  were  laid 
upon  the  table 

NOTES    AND    EXHIBITS. 

Mr.  E.  Cheel  exhibited,  on  behalf  of  Mr.  Hugh  Dixson,  fresh 
flowering-specimens  of  Kennedya  nigricans  Lindl.,  and  K. 
Stiriingii  Lindl.,  two  West  Australian  species  in  cultivation  at 
"Abergeldie,"  Summer  Hill.  Mr.  Dixson  reports  that  both 
species  are  in  a  healthy  condition;  but  although  K.  nigricans  is 
an  old  plant,  it  does  not  mature  its  seed;  while  K,  Stirlitigii 
seeds  freely. 

Mr.  A.  A.  Hamilton  showed  a  series  of  the  fruits  of  Tribulus 
ierestris  Linn.,  (''Caltrops")  [ZvGOPHYLLBiE]  exhibiting   much 
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variability  in  shape,  and  in  the  length  of  their  spiny  appendages , 
also  an  example  of  Notelfea  ovcUa  R.Br.,[N.O.  JASMiNRiS]  exhibit- 
ing polyphylly,  apparently  due  rather  to  multiplication,  than  to 
division  of  one  or  more  ordinary  leaves. 

Mr.  A.  G.  Hamilton  exhibited  five  specimens  of  "Vegetable 
Caterpillars,"  Cordyceps  Gunnii,  collected  near  Albuvy,  by  the 
District  Forest  Ranger.  The  caterpillais  concerned  probably 
belong  to  the  Hepialidce.  They  burrow  in  the  soil,  and  line  the 
tubes  with  web.  One  of  the  specimens  is  surrounded  by  the 
silken  tube.  The  type  of  the  species  showed  no  stipes  to  the 
fructification;  but  it  is  more  usual  to  find  a  stipes  varying  \n 
thickness.     The  specimens  shown  included  both  forms. 
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STUDIES  IN  AUSTRALIAN  NEUROPTERA. 
No.  iv.   The   Families   Ithonidai,   Hkmbrobiidjk,  Sisyrid^h, 

BEBOTHIDJi^    AND    THE   NEW   FaMILY    TRICHOMATID^;    WITH 

A  Discussion  of  their  Characters  and  Relationships, 
and  Descriptions  of  new  and  little-known  Genera  and 
Species. 

By  R.  J.  Tillyard,  M.A.,  B.Sc.,  F.L.S.,  F.E.S.,  Linnean 
Macleay  Fellow  of  the  Society  in  Zoology. 

(Plates  xiL-xix.,  and  ten  Text-figs.) 

Introduction. 

In  No.2  of  this  series  of  Studies,^  I  dealt  with  the  families 
OtmylidiB,  MyrmdeotUida^  and  AsccUaphida:.  There  remained 
over  for  study  a  large  number  of  the  smaller  and  more  generalised 
Neuroptera,  usually  included  more  or  less  loosely  in  the  family 
HemerobiidcB.  The  working-out  of  this  material,  contained 
chiefly  in  my  own  collection,  but  augmented  by  the  loan  of 
specimens  from  the  Queensland  Museum,  Brisbane,  and  from 
Mr.  Froggatt's  collection,  has  proved  a  difficult  and  protracted 
task.  It  would  not,  indeed,  have  been  difficult  to  offer  merely 
descriptions  of  new  species,  for  the  great  majority  of  the  species 
studied  were  new  to  science.  The  problem  lay  rather  in  attempt- 
ing to  form  a  conception  of  the  true  positions  occupied  by  the 
smaller  "  lAcewings"  within  the  Order  Keuroptera.  I  was  faced, 
at  the  start,  with  the  fact  that  the  family  J/emerobiidct.  had  never 
been  clearly  defined  from  the  very  outset;  that,  as  limb  after  limb 
had  been  chopped  off  from  the  old  Hemerobiid  tree  (which 
originally  embraced  the  whole  of  the  Order  Keuroptera,  as  we 
now  accept  it),  the  old  hollow  stump  had  become  more  and  more 
the  receptacle  for  any  remnants  which  would  not  fit  clearly  into 
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any  of  the  numerous  well-defined  families  cut  off  from  it.  I 
found,  everywhere,  that  there  seemed  to  exist  no  scientific  con- 
ception of  what  the  family  Hemerobiida  meant;  no  attempt  has 
been  made  to  study  its  venation  thoroughly;  and  the  authors, 
who  used  the  family,  either  offered  short,  non-committal  defini- 
tions, which  utterly  ignored  the  fundamental  characters  of  wing- 
venation  [see,  for  instance,  Sharp(13),  p. 465],  or  merely  used 
the  name  as  a  headline  under  which  various  genera  might  be 
placed,  without  troubling  themselves  why  or  wherefore.  It  was» 
therefore,  of  the  utmost  importance  to  carry  out  a  thorough  in- 
vestigation of  the  venation  of  the  genus  Hemerobius  and  its  true 
allies,  and  to  discover  a  clear  and  comprehensive  definition  for 
the  family  HemerobiicUey  which  should  not  only  embrace  all  the 
members  of  one  natural  group,  but  should  also  exclude  the 
extraneous  material  that  had,  for  so  long  a  time,  been  allowed  to 
drift  in  and  out  of  the  family,  with  no  apparent  reason,  other 
than  neglect  of  the  fundamental  principles  of  classification. 

The  results  of  a  close  study  of  all  the  forms  available  to  me 
were  originally  collected  together  with  a  view  to  publication  as 
an  extended  introduction  to  this  paper.  I  found,  however,  that 
it  would  be  necessary  to  refer  back  continually  to  the  general 
discussion,  when  I  came  to  deal  with  the  separate  families.  In 
order,  then,  to  save  much  repetition,  I  have  decided  to  give  the 
main  arguments  under  each  separate  family ,  where  they  will  now 
be  found.  Those  who  desire  to  trace  the  fate  of  the  family 
HemerobiidcBj  its  gradual  narrowing  down,  and  my  own  attempt 
to  give  it  definite  form  and  function,  as  a  unit  embracing  only 
genera  having  true  phyletic  relationship  with  the  type-genus 
Hemerobius^  will  find  their  information  under  this  particular 
family,  on  pp. 282-293.  Similarly,  the  vagaries  suffered  by  Ithone 
and  Sisyra  will  be  found  under  Ithonidce  (pp. 274-279)  and 
5i«yrufa?(pp.31 2-313),  together  with  analyses  of  the  types  of  wing- 
venation  found  in  these  families.  In  dealing  with  Spermophor- 
ella,  gen.nov.,  I  had  to  choose  between  forming  a  new  family 
for  it,  or  including  it  within  the  Holarctic  Beroihidce,  I  chose  the 
latter,  for  the  reasons  given  on  pp. 3 1 5-3 1 6.  No  apology  is  needed 
for  the  formation  of  the  new  family  Trichomatidce  (pp.324-325), 
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since  the  two  new  genera  forming  it  differ  most  strikingly  from 
all  known  Neuroptera. 

The  forms  studied  included  also  the  heautiful  genus  Psychopsis^ 
usually  placed  in  the  Hemerobiidce,  hut  already  recognised  by  N. 
Banks  and  Handlirsch  as  entitled  to  at  least  subfamily  rank. 
The  discovery  of  the  complete  life-history  of  one  species  of  this 
genus,  and  the  opportunity  of  examining  the  habits  of  the  living 
larve,  pupie,  and  imagines,  has  so  strengthened  the  conviction 
(which  I  had  already  gained  from  a  study  of  the  venation),  that 
this  group  has  nothing  whatever  to  do  with  the  Hemerobiidce, 
that  I  have  cut  it  out  of  this  paper,  preferring  to  deal  with  it  as 
a  separate  family,  Fsychopsida^  in  a  monograph  to  follow  later. 

The  only  true  allies  of  the  Hemerohiidce^  as  restricted  by  me, 
are  the  Ithonidce  and  DUaridcB,  the  latter  not  found  in  Australia. 
These  three  families  might  well  be  placed  together  as  constituting 
the  Sub-Order  Hemerobioptera,  constituting  the  only  remains 
of  a  single  phyletic  line  of  descent,  defined  by  the  exceedingly 
ancient  character  of  the  possession  of  more  than  one  radial 
sector  in  the  forewing.  This  character,  though  it  may  have 
occurred  more  frequently  in  the  past,  in  groups  now  extinct  (as, 
for  example,  in  the  Protodonata),  appears  to  be  quite  lost  in 
other  recent  Insecta,  a  reduction  to  a  single  radial  sector  being 
the  almost  universal  rule.  Its  persistence  in  the  Hemerobioptera 
is  correlated  with  the  retention  of  an  ancient  wing- form  and 
venational  scheme.  Narrowing  or  lengthening  of  the  wing 
would  require  the  elimination  of  the  extra  sectors;  but  the 
Hemerobioptera  on  the  whole,  though  undergoing,  through  the 
course  of  ages,  extreme  reduction  in  size,  have  retained  a  very 
uniform  and  unspecialised  venational  pattern. 

Distinguished  from  these  by  the  possession  of  a  single  radial 
sector  in  the  forewing,  the  whole  of  the  rest  of  the  Order  Neu- 
roptera stand  out  as  an  Osmyloid  stock,  and  might  fittingly  form 
a  Sub-Order  Osmyloptera.  These  insects,  though  probably  not 
in  the  main  aquatic  in  their  life-histories,  have  been  continually, 
throwing  off  aquatic  or  semi-aquatic  remnants,  while  the  great 
mass  of  forms  progressed  rapidly  onwards  along  the  more  suc- 
cessful  lines  offered   by  the  rapacious,  terrestrial,  carnivorous. 
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larval  habit.  Thus  we  have,  as  semi-aquatic  offshoots,  the 
Liassic  and  Jurassic  Prohemerobiida,  the  recent  Osmylidas  (some 
semi-aquatic,  some  terrestrial),  and  the  highly-reduced  Suyrida, 
whose  larvae  dwell  in  freshwater  sponges.  From  the  first  of 
these,  our  Australian  Psychopsidm  undoubtedly  arose,  by  a 
unique  specialisation  of  the  wing-venation,  and  by  the  adoption 
of  a  larval  habit  closely  resembling  that  of  the  Raphidians  in 
the  Northern  Hemisphere.  From  the  Osmylido!,  a  small,  terres- 
trial side-branch,  the  Aymphidce,  favoured  by  an  exceptionally 
fortunate  larval  development,  started  out  on  the  upward  path 
which  led  to  the  great  dominant  groups  of  the  Myrmeleontidee 
and  Ascidciphida,  A  small  side-branch  of  the  Prohemerohiida^ 
the  Jurassic  Mesochryaopideey  probably  gave  rise  to  the  modern 
ApochryaidcB  and  Chryaopidas.  The  highly-reduced  remnant  of 
the  main  stem,  after  throwing  off  the  aquatic  Sisyrida^  reached 
the  extreme  limits  of  reduction  in  the  Coniopterygidct.  The 
positions  of  the  Nemopteridce  and  Afantispidas  are  uncertain,  but 
the  former  are  probably  allied  to  the  Nymphidcn,  the  latter  to  the 
Chryaopicke. 

We  see,  then,  that  of  the  five  families  dealt  with  in  this  paper, 
only  two  are  of  the  true  Hemerobioid  stock,  while  the  other  three 
possess  Osmyloid  affinities.  The  resemblance  between  Hemero- 
biiilfE  and  SiayridcB  is  purely  due  to  convergent  reduction,  both 
these  families  being  specialised  in  comparison  with  the  other 
three,  though  generalised  enough  when  contrasted  with  the  more 
dominant  groups,  such  as  the  Chrysopida.  Of  the  three  most 
ancient  families,  the  Ithonida  appear  to  possess  traces  of  Sialoid 
afiinities,  while  the  Berothidas  and  Trichomaixdce  must  not  only 
stand  very  close  to  the  base  of  the  Neuropteroid  stem,  but  may 
even  lie  not  far  off  from  the  more  specialised  line  which  led  to 
the  Micropterygida  in  the  Lepidoptera.  Lepidopterists  cannot, 
indeed,  afibrd  to  ignore  the  growing  importance  of  the  Neurop- 
tera  in  helping  them  to  a  true  view  of  the  phylogeny  of  their 
Order.  In  this  connection,  the  scales  on  the  wings  of  Berothida^ 
the  fringe  of  long  hairs  in  this  family  and  in  the  Yrichomalidce^ 
the  very  obvious  resemblance  between  the  venation  of  the 
MicropterygidcB  and  the  most  highly  reduced  Neuroptera  (Coniop- 


Wt  k.   3.  TtLLTAllt).  273 

Uryg%dm\  and  the  persistence  of  a  coupling  apparatus  for  the 
wings,  homologous  with  that  of  the  Frenate  Lepiduptera,  in  all 
hut  the  most  reduced  forms  of  these  archaic  families,  ought  to 
he  suflScient  to  attract  their  attention  from  the  more  humdrum 
duties  of  classifying  and  describing  an  immense  mass  of  new 
forms. 

The  following  is  a  list  of  the  families,  genera,  and  species  dealt 
with  in  this  paper  :  — 

Family  ITHONJDi*:,  faiii.nov. 
Genus  ItuoN£  Newman.     (Type,  I.Jusca  Mewni.). 

1.  Ithotie/usca  Newman. 

2.  IthotteJtUva,  n.sp. 

Family  HEMEHOBTID^E  (a  me  ivHtncta). 
Oenus  Dkepanepi'kryx  Burm.    (Type,  D.  plialoinoides  Linn.). 

[D.  phcUceiio'ides  Linn.] 
Genus  Drbpanacra,  n.g.  (Type,  DrejHinefiteryx  humilis  McLach). 

3.  Dreffatiacra  htimilis  McLach. 

4.  DrepaiiMcra  instabilis  McLach. 

5.  Drepafiitcra  binoada  Newman.  ^ 

6.  Drepaiiacra  hardy i,  n.sp. 

7.  Drepaiiocra  froggatti,  n.sp. 

Genus  Drrpanomina,  n.g.     (Type,  D.  yibbosa^  u.sp.). 

8.  Drepaiwrniiia  gibbosa^  n.sp. 

Genus  Mbgalomina  Banks.     (Type,  aU.  acnminafa  Banks). 

9.  Megalomina  ttcuminata  Banks. 

Genus  Oxybiella,  n.g.     (Type,  0.  bridivelH,  n.sp.). 

10.  Oxybiella  bridtvelli,  n  sp. 

Genus  Pbtchobiklla  Banks.     (Type,  Ps.  sordida  Hanks). 
IL  Psychobidla /luca,  n.sp. 

Grenos  Mickomus  Rambur.     (Type,  M.  varUgatus  Fabr.). 

12.  Mieromws  Uumanioi  Walker. 

Genus  Notiobiei.la  Banks.     (Type,  N.  nttita  Banks). 

13.  NotiobieUa  viridis,  n.sp. 

14.  Notiobidla  muUifurcata^  n.sp. 
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Geuus  Garobius  Banks.     (Type,  C.  pulchellus  Banks). 

15.  Carobuis  suhfasciatus^  n.sp. 

Family  SISYRID^. 

Geuus  SiSYHA  Burm.     (Type,  S./uscata  Fabr.). 

16.  Sisyra  turtieri,  n.sp. 

1 7.  Sisyra  rujistigma,  n.sp. 

Family  BEROTHID^. 
Genus  Spbrmophorella,  n.g.     (Type,  Sp.  disseminata^  n.sp.). 

18.  Spermophorella  disseminata^  n.sp.  (also  egg  and  larva). 

19.  Spermophorella  maculatissima,  n.sp. 

Family  TRICHOMATTD^,  fam.nov. 

Genus  Trichoma,  u.^^,     (Type,  2\  yracilipenyiis,  n.sp.). 

20.  Trichoma  yracilipenne^  n.sp. 

Genus  Stbnobiklla,  n.sp.     (Type,  St.  hirsutissima,  n.sp.). 

21.  Stenohiella  hirsutissima^  n.sp. 

22.  Stenohiella  gallardi^  n.sp. 

A  list  of  all  publications  referred  to  during  the  writing  of  this 
paper  is  placed  at  the  end  in  the  form  of  a  Bibliography.  Re- 
ferences to  this  are  printed  in  thick  type. 

I  desire  to  thank  Dr.  A.  J.  Turner,  F.E.S.,  of  Sherwood,  Bris- 
bane, Mr.  G.  Hardy,  F.E.S.,  of  the  Tasmanian  Museum,  Hobart, 
Mr.  O.  Lower,  F.E.S.,  of  Broken  Hill,  and  Mr.  J.  C.  Bridwoll, 
of  Honolulu,  for  rare  specimens  dealt  with  in  this  paper,  and 
received  from  them  either  by  gift  or  by  exchange;  also  Dr.  R. 
Hamlyn-Harris,  Director  of  the  Queensland  Museum,  Brisbane, 
and  Mr.  W.  W.  Froggatt,  F.L.S.,  F.E.S.,  New  South  Wales 
Government  Entomologist,  for  the  loan  of  material  for  study. 

Family  ITHONID^,  fam.nov.     (Plate  xii.) 

Rather  large  insects,  expanse  45-50  mm.,  with  stout  body, 
broad,  short,  sessile  prothorax,  and  small  head  closely  united 
with  it;  antenna;  of  moderate  length  and  stoutness,  tapering, 
very  finely  pectinate,  with  numerous  close-set  cylindrical 
joints;  ocelli  absent.       Wings  smooth,  membranous,  semitrans 
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fMurent,  the  hairs  on  the  veins  very  minute;  surface  of  forewing 
not  a  plane,  8c  being  sank  in  a  deep  furrow,  and  R  raised  up  on 
a  high  ridge  above  it;  M  lying  in  a  deep  furrow,  and  Cu,  raised 
on  a  high  ridge,  which  is  partly  continued  by  M,.  The  same 
ridges  and  furrows  on  the  hind  wing,  but  the  ridge  of  Cu, 
straighter,  and  not  continued  by  M,.  Sc  and  R  not  fused  dis- 
tally.  Three  radial  sectors  in  forewing,  two  arising  close  to 
base,  nnbranched,  a  third  arising  a  little  distad  from  these, 
running  parallel  to  and  under  R,  and  giving  off  numerous 
branches.  In  hind  wing,  only  one  radial  sector,  with  numerous 
branches.  M  branching  into  two  at  a  level  about  one-third  of 
the  wing-length  in  both  wings  Cu  branching  into  two  close  up 
to  base  in  both  wings.  Numerous  irregularly  placed  cross-veins 
present.  Costal  area  of  forewing  slightly  enlarged,  a  recurrent 
veinlet  present,  the  other  cross  veins  seldom  forked.  A  coupling 
apparatus  well  developed,  but  without  a  specialised  frenulum  on 
the  jugal  process.  A  well-developed  false  origin  to  Rs  in  the 
hindwing. 

I  propose  this  new  family  for  the  reception  of  the  very  isolated 
and  peculiar,  archaic,  Australian  genus  Ithone,  whose  relation- 
ships have  long  been  a  puzzle  to  entomologists.  Two  of  the  most 
striking  characteristics  of  this  genus  are  (l)its  resemblance, 
when  alive,  both  in  general  appearance  and  behaviour,  to  a 
Hepialid  moth,  the  mode  of  flight  (especially  when  attracted  to 
a  light),  the  resting  position,  and  the  form  of  the  head  and  body 
all  contributing  to  heighten  this  similarity;  and  (2)  its  un- 
deniable similarity  to  the  SialicUe,  the  family  in  which  Walker 
placed  it.  As  the  life-history  is  quite  unknown,  we  cannot  even 
guess  what  the  larva  may  be  like;  but,  as  will  be  seen  below,  T 
have  collected  evidence  tending  to  show  that  it  may  be  aquatic 
or  semi-aquatic.  The  strong  ridging  of  the  wings  along  R  and 
Ca  is  most  certainly  a  Sialoid  character;  and  it  must  be  confessed 
that  the  term  Planipennia  is  quite  unsuited  to  the  Order  which 
contains  this  genus.  But  a  study  of  the  venation  will  convince 
OS  that  Ithone  belongs  to  the  Neuroptera,  s.str.,  and  not  to  the 
Megaloptera  (Sialida)^  since  the  arrangement  of  all  the  main 
veins  and  their  branches  is  typically  Neuropterous.     I  should 
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like,  however,  to  point  out  that,  in  my  opinion,  Ithane  stands 
not  very  far  from  the  point  at  which  the  Megaloptera  may  be 
supposed  to  have  diverged  from  the  main  Neuropteroid  stiem, 
and  that  it  is  quite  possible  that  the  larva  may  be  of  a  general- 
ised type,  and  not  possessing  the  sucking  mandibles  of  the  true 
Neuroptera.  If  this  be  so,  we  must  perhaps  consider  the  separa- 
tion of  the  Order  Megaloptera  from  the  true  Neuroptera  to  be 
unwarranted. 

The  character  which  seems  to  me  to  be  of  the  greatest  import- 
ance in  this  family  is  the  peculiar  generalised  condition  of  the 
radius  and  its  branches  in  the  forewing.  Naming  the  three 
radial  sectors  R,,  R,,  and  R4,  respectively,  from  the  most  distal 
backwards  towards  the  base,  there  can  be  little  doubt  that  it  is 
R,,  with  its  course  laid  parallel  to  and  beneath  R,  (the  main 
stem  of  the  radius),  and  with  its  numerous  subparallel  branches, 
which  is  the  true  homologue  of  the  single  lis,  found  in  all  Neu- 
roptera except  the  HemerabiidaSy  DilaridcBj  and  Ithanidof.  The 
two  sectors,  R,  and  R4,  arising  closer  to  the  base  of  R,  are* 
strongly  suggestive  of  an  archaic  formation,  which  we  know 
occurred  in  the  forewing  of  the  great  Protodonate  Meganeura 
(Upper  Carboniferous),  and  which  was  once  probably  of  frequent 
occurrence  in  archaic  unreduced  types  with  dense  venation. 
Not  a  trace  of  these  two  sectors  exists  in  recent  Odonata,  in 
which  the  specialisation  of  the  wing- venation  appears  to  have 
set  in  earlier,  and  to  have  been  of  a  far  more  drastic  character, 
than  we  find  in  the  Neuroptera.  In  the  Odonata,  the  wing  is 
essentially  utilitarian^  the  last  word  in  the  development  of  a 
magnificent  flying  type.  In  the  Neuroptera,  on  the  other  band, 
the  wing  is,  if  I  may  say  so,  purely  artistic^  a  beautiful  expres- 
sion of  the  development  of  a  symmetrical  plan,  which  conserves 
almost  all  the  archaic  features  of  the  insect- wing,  and,  as  a 
result,  is  of  little  value  for  strong  flight.  How  the  two  sectors, 
R,  and  R4,  have  been  eliminated  in  the  newer  forms,  we  are  not 
in  a  position  to  determine.  Either  they  have  been  simply  sup- 
pressed during  progressive  simplification  of  the  venation,  or  they 
have  passed  distad  on  to  the  base  of  R,.  where  they  would  take 
on  the  character  of  branches  of  the  radial  sector.     In  either  CMe, 
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it  is  dear  that  Comstook  and  Needham's  proposition (8),  uosup- 
ported,  as  Ult  as  I  can  see,  by  any  evidence,  cannot  be  accepted. 
This  proposition  was  to  the  effect  that  additional  sectors  of  R 
had  been  added,  one  after  another,  from  the  distal  end,  and  had 
thus  progressed  gradually  basad.     Now  the  whole  study  of  Neu- 
ropteroas  venation  emphasises  the  fact  that  the  tendency  of 
branches  of  R  (and  of  M  and  Cu  likewise)  is  to  move'progressively 
distad,  as  we  pass  from  the  older  to  the  newer  forms.     Again,  if 
Gomstock  and  Needham  were  correct,  the  old  original  Bs,  with 
its  many  branches,  would  have  to  be  the  most  basally  placed, 
whereas   it  is  actually  the  most  distally  placed   in  all   three 
families  where  more  than  one  sector  exists.     Thirdly,  Gomstock 
and  Needham's  proposition  would  necessitate  a  recognition  of 
the  smallest  simplified  Hemerobitda:^  with  only  two  sectors,  as 
archaic  types,  from  which,  by  progressive  elaboration  of  the 
venation,  the  forms  with  many  sectors  (such  as  Drepantpteryx^ 
Megalamus)  have  been  built  up;  whereas  it  must  be  obvious,  to 
the  most  superficial  student  of  the  Order,  that  the  very  opposite 
is  the  case.      The  only  argument  in  favour  of  Gomstock  and 
Needham's  proposition  is  the  fact  that  fossil  Neuroptera,  so  far 
as  they  are  known,  all  have  a  single  Bs  in  the  forewing.     But 
the  only  fossils  known,  other  than  those  of  Tertiary  age,  are  a 
a  small  group  of  forms  from  the  Upper  Lias  and  Upper  Jurassic 
(the  Prohemerobiida  of  Handlirsch,  together  with  one  or  two 
other  forms)   which   are  clearly   allied    to  our  Ottnylida  and 
PtychoptidcR^  and  show  already,  in  the  Lias,  a  degree  of  special- 
isation which  places  them  very  far  from  the  beginning  of  the 
Neuropteroid  stock.     Nobody  would  claim,  I  suppose,  that  such 
an  admittedly  archaic  group  as  the  Neuroptera  arose  in  the  Lias, 
or  even  in  the  Trias.     It  must  have  been  already  in  existence 
alongside  the  Garboniferous  Protodonata,  these  latter  being,  in 
fact,  a  very  vigorous  side-branch  of  the  main  stem,  specialising  in 
the  assumption  of  an  aquatic  larval  life-history.    A\  hy,  then,  have 
we  so  smAll  a  record  of  fossil  Neuroptera  ?  The  answer  is  obvious, 
viz ,  that  they  have  all  along   been  essentially  a  non-aquatic 
group,  with  a  preference  for  dry  climates.     We  cannot  hope, 
then,  to  find  their  record  written  completely  in  freshwater  beds. 


278  STUDIES    IN   AUSTRALIAN   NIUROPTEBA,  iv., 

nor  can  we  ever  expect  that  the  ancestry  of  any  part  of  them  is 
preserved  for  us  in  fossils,  except  that  of  the  semi-aquatic 
Osmylidoi  and  their  nearest  allies.  As  for  the  Hemerobiidai, 
essentially  a  forest-dwelling  group,  we  should  expect  to  find  them 
in  Baltic  amber  (where  several  species  do  occur),  but  to  look  for 
their  ancestors  in  freshwater  or  estuarine  deposits,  such  as  those 
at  Solenhofen,  is  unreasonable,  since  they  were  neither  aquatic, 
semi-aquatic,  nor  strong-flying,  as  far  as  we  are  able  to  judge. 

I  conclude,  therefore,  that  the  Ithonida  are  an  exceedingly 
archaic  remnant  of  the  old  Neuropteroid  stock,  from  which,  later 
on,  the  Dilaridcs  (with  only  two  sectors)  branched  off,  and  whose 
main  stem  is  represented  to-day  in  the  more  highly  reduced 
Hemerobiidas.  Apart  from  these  three  families,  all  the  rest  of 
the  Neuroptera,  with  their  single  radial  sector,  must  l>e  con- 
sidered as  a  more  recent  and  highly  specialised  stock,  of  which 
the  OsmylidcB  and  their  near  allies  stand  closest  to  the  ancestral 
form,  and  from  which  the  Myrmefeontidat,  Ascalaphida:,  ChryBO- 
pidcg,  and  MantiapidoB  arose,  as  the  most  vigorous  and  dominant 
o£&hoots. 

The  nearest  relatives  of  the  Ithonida  are  undoubtedly  the 
DUaridce  (not  found  in  Australia),  which  may  be  distinguished 
by  their  smaller  size,  slenderer  build,  the  strongly  pectinate 
antennee  of  the  male,  the  presence  of  a.  large  ovipositor  in  the 
female;  and,  in  the  venation,  the  lack  of  strong  ridging  of  R  and 
Cu],  the  possession  of  only  two  radial  sectors  in  the  forewing, 
and  the  presence  of  fewer  unspecialised  crossveins. 

Genus  Ithone  Newman.     (Plate  xii.). 

Newman,  Ent.  Mag.,  v.,  1838,  p.l81. 

Characters  as  given  above  for  the  family,  with  the  following 
additions : — No  setae  or  fine  hairs  on  any  of  the  crossveins 
except  the  costals.  Forelegs  placed  close  under  the  head,  with 
the  coxffi  much  enlarged  and  close  together  (Plate  xii.,  fig.2). 
TibicB  of  all  legs  with  a  pair  of  short  spurs.  Tarsi  five-jointed, 
the  basal  joint  very  long,  a  large  bilobed  empodium  between  the 
claws.     AncU  appendages  of  male  strongly  forcipate. 

Genotype,  Ithone  fusca  Newman. 
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The  two  known  species  of  the  genus  may  be  separated    as 

follows : — 

Lai*ger  and  darker  speoies,  expanse  50  mm.  ur  mure,  oolouration  fus- 
cous; antennas  about  half  as  long  as  fore  wing;  appendages  of 
male  enormous. /.  fu^ca  Ne  w  ma  n . 

Smaller,  less  robust  and  paler  species,  expanse  4o  mm. ,  colouration 
dull  fulvous;  antennie  two-thirds  as  long  as  forewing;  ap- 
pendages of  male  of  moderate  size /.  fidiriy  n.sp. 

1.  Ithone  ruscA  Newman.     (Plate  xii.,  figs.7-9). 

Newman,  loe,  ctt.,  p.  181. 

This  species  appears  to  be  well  known,  and  represented  in  a 
number  of  collections,  but  I  have  not  seen  any  good  description 
or  figure  of  it  published.  Newman's  description  of  it  is  very 
shorty  but  quite  to  the  point : — '*  Fusca,  setosa,  subtus  dilutior 
et  paullo  flavescens,  alse  fuscescentes,  venee  longitudinales  setis 
tectse,  trans versae  nisi  supracostales  nudte."  The  general  appear- 
ance is  much  like  that  of  I.fuUva^  n.sp.,  as  figured  in  Plate  xii., 
fig.l,  but  the  whole  body  is  stouter,  hairier,  and  darker,  the 
antenne  shorter,  thicker,  and  darker  in  colour,  the  wings 
broader  and  much  darker.  The  appendages  of  the  male  are  very 
remarkable,  being  in  the  form  of  an  immense  pair  of  forceps  of 
very  peculiar  shape;  the  dorsal,  profile,  and  posterior  views  are 
shown  in  Plate  xii.,  figs. 7,  8,  and  9  respectively. 

Uab. — Sydney  District,  N.S.W.,  where  it  appears  to  be  at 
present  very  rare.  I  hai^e  a  male  and  female  taken  at  light  in 
my  house  at  Homsby,  but  they  are  the  only  specimens  that  I 
have  seen  in  the  course  of  many  years  collecting.  I  also  have 
some  torn  pieces  of  the  wings  of  a  specimen  sent  from  Tasmania, 
but<almost  completely  destroyed  in  the  post,  which  probably 
belong  to  this  species.  It  has  also  been  recorded  from  Western 
Australia,  but  I  do  not  know  whether  this  is  really  the  same 
species. 

2.  Ithonb  pulva,  n.sp.     (Plate  xii,,  figs.  1-6). 

^.  Total  length  17,  abdomen  1 1*5,  forewing  21,  hindtving  18*6, 
expanee  45  mm. 

Head:  eyes  button-like,  shining  black,  wide  apart;  antenntt 
14  mm.,  filiform,  tapering,  dull  fulvous;  epicrauium  brown, 
dypeuB  brownish, yocr  and  mouth-parts  dull  fulvous. 
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Thorax  brown  above,  with  short,  blackish  hairs,  dull 
fulvous  beneath;  prolhorax  massive,  wider  than  head.  Legs  dull 
fulvous,  densely  clothed  with  short,  dark  brown  hairs;  tMal 
spines  straight,  black,  blunt,  very  short  compared  with  first 
tarsal  joint  (Plate  xii.,  fig. 3),  the  latter  nearly  as  long  as  the 
other  four  joints  put  together.  Between  the  claws  is  a  large 
empodium  ot  pulvUlvs  (Text-fig.  1),  formed  of  a  single  projecting 
piece,  cylindrical  basally,  bilobed  distally,  but  on  the  dorsal  side 
only;  below  the  lobes  is  seen  a  somewhat  irregular  black  mass, 
which  appears  to  be  the  dried,  gummy  exudation  from  the  lumen 
of  the  organ.  There  can  be  little  doubt  that  the  pulvillus  is 
essentially  an  adhesive  disc,  which,  with  the  aid  of  a  sticky 
secretion,  enables  this  heavy-bodied  insect  to  walk  safely  on 
slippery  surfaces,  and  to  rest  for  long  periods  on  the  outside  of 
foliage. 


b.  C' 

Text-fig.  1. — Tarsal  claws  and  empodium  of  Ithont  fxdixi.^   n.Bp.,(x90): 
a,  dorsal  view;  ft,  ventral  view;  c,  nearly  profile  view. 

Abdomen  subcylindrical,  tapering  slightly  towards  apex; 
in  profile,  segments  3-7  somewhat  swollen.  Colour  dull  fulvous. 
Appendages:  superior  Btrongj  forcipate,  2mm.  long,  pale  brownish, 
with  short  hairs;  tn^rtor  0*8  mm.  wide,  rounded,  dark  brown, 
hairy  (Plate  xii.,  figs. 4-6). 

Wings  pale  semi-transparent  testaceous,  with  a  tinge  of 
mauve  towards  costal  border.  In  Plate  xii.,  fig.l,  the  radius 
and  subcosta  appear  to  be  fused,  but  actually  R  stands  on  a 
high  ridge,  with  So  sunk  far  beneath  it,  so  that  the  two  come 
into  line  when  viewed  from  above.  (In  /.  fusca^  R  and  Sc  are 
separately  visible,  owing  to  the  greater  breadth  of  the  wing). 

The  peculiar  flattened  head,  sessile  upon  the  large  prothorax, 
the  crossed  mandibles,  short  maxillary  and  labial  palpi,  and  the 
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enlarged,  contiguous  procoxie,  are  all  shown  in  position,  viewed 
from  in  fronts  in  Plate  xii.,  fig. 2. 

Type  in  Coll.  Tillyard.  (^,  Stradbroke  Island,  September 
30th,  1915). 

Hab, — Stradbroke  Island,  S.  Queensland.  Two  males  taken 
on  September  30th,  1915;  one  beaten  out  of  a  cypress-tree, 
another  found  resting  on  reeds  in  a  swamp. 

The  following  note  on  this  species  may  help  to  throw  some 
light  on  the  question  of  whether  Ithone  is  an  aquatic  genus  or 
not.  The  town  of  Dunwich,  on  Stradbroke  Island,  is  supplied 
with  water  from  two  large  tanks,  set  high  up  on  the  side  of  a 
hill.  Water  is  pumped  from  a  perennial  stream  near  the  coast, 
about  two  miles  distant,  by  means  of  a  pipe-line,  which  discharges 
into  tank  A.  Tank  B  is  connected  by  a  base-pipe,  so  that  its 
level  rises  with  that  of  A,  but  it  receives  no  water  direct  from 
the  pipe.  When  returning  with  Mr.  H.  Hacker,  of  the  Queens- 
land Museum,  on  September  21st,  1915,  on  our  way  to  Dunwich 
to  catch  the  steamer  for  Brisbane,  we  took  the  track  up  the  hill 
to  the  Tanks.  As  the  day  was  very  hot,  on  arriving  at  the 
Tanks  we  stopped  for  a  rest,  and  Mr.  Hacker  climbed  the  ladder 
placed  between  the  tanks,  in  order  to  drink  the  cool  water  dis- 
charging into  tank  A.  On  looking  into  tank  B,  he  noticed  a 
largo  number  of  Itkone  lying  dead  on  the  surface  of  the  water, 
and  called  my  attention  to  them.  I  ascended  the  ladder,  but 
found  that  the  depth  of  water  in  the  tanks  was  so  low  (owing  to 
the  prolonged  drought)  that  it  was  quite  impossible  to  reach  any 
of  the  Ithone  with  my  net;  also,  they  were  all  very  much  spoilt, 
and  not  worth  securing  as  specimens.  I  noted,  however,  that 
they  were  of  both  sexes,  and  all  appeared  to  be  of  a  pale  colour, 
as  if  newly  emerged,  while,  in  some  cases,  the  wings  were  badly 
crumpled.  In  tank  A,  where  the  water  was  disturbed  by  the 
jet  from  the  pipe,  I  did  not  notice  any  Ithoiie  at  all. 

Now  the  question  is,  did  all  these  Ithoiie  fall  into  this  tank 
and  get  drowned,  while  flying  at  ui^ht-time,  either  by  pure  acci- 
dent, or  perhaps  because  they  are  attracted  by  water  ?  Or  did 
their  larve  actually  live  in  the  still  waters  of  tank  B,  and  the 
imagines  fail  to  escape  on  emerging,  owing  to  the  lack  of  reed- 
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stems  or  other  supports  on  which  they  could  hang  while  their 
wings  were  drying  ? 

As  the  pumps  do  not  work  at  night,  when  these  insects  fly,  I 
think  that,  if  the  former  supposition  were  correct,  hoth  tanks 
should  have  contained  numbers  of  this  insect.  But,  of  course, 
the  strong  jet  of  water  in  tank  A  may  have  drowned  any  insects 
that  fell  into  it,  and  rendered  them  invisible.  The  abundance 
of  Ithone  in  tank  6  (I  counted  over  thirty),  their  evident  imma- 
turity, and  the  presence  of  both  sexes,  suggests  the  strong  pro- 
bability that  the  insect  is  aquatic  in  its  larval  stages. 

Family  HEMEROBIID-ffi  (a  me  restricte). 

Originally,  the  family  HemerobiidcB  was  formed  to  include  all 
those  insects  which  had  a  complete  metamorphosis,  a  larva  with 
suctorial  mouth-parts,  and  an  imago  with  densely- veined  wings 
and  maridibulate  mouth-parts.  That  is  to  say,  the  insects  in- 
cluded in  this  family  comprised  just  exactly  those  which  now 
form  the  well-defined  and  almost  universally  admitted  Order 
Neuroptera  Planipennia.  Unfortunately,  the  old,  unscientific 
and  out-of-date  treatment  of  the  Order  continues  to  be  used  in 
many  general  works  on  Insects,  as,  for  example,  Sharp's  **  Insects'' 
in  the  Cambridge  Natural  History,  1901(18),  and  Froggatt's 
**  Australian  Insects,"  1907(5).  The  initial  step  forward  was  the 
recognition  of  the  fact  that  the  old  Order  Neuroptera  was  a 
composite  grouping.  This  fact  was  fully  accepted  by  both 
Brauer  (1885)  and  Packard  (1886),  both  of  whom  restricted  the 
Order  Neuroptera  to  the  two  families  Hemerobiidcn  and  Sialidaa. 
The  term  Neuroptera  Planipennia  was  originally  used  to  include 
three  families,  viz.,  the  two  just  mentioned,  and  the  Panorpida, 
With  the  elevation  of  this  last  family  into  a  separate  Order 
(Mecaptera  or  Panorpatae),  and  the  Sialidce  into  a  further  Order 
Megaloptera,the  Neuroptera  Planipennia  (or,  simply,  Neuroptera) 
was  left  with  only  those  insects  which  went  to  form  the  old  family 
Hemerobiida:.  The  seven  subfamilies  {Mf/rmeUontides,  AbcoIo- 
phidesj  Nemopteridesy  MatUispideSj  Hemerobiideij  Chrysopides,  and 
Coniopterygides),  into  which  Hagen  (1866)  originally  divided  the 
family  HemerobUdct^  were  then  elevated  to  the  rank  of  separate 
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funiliea.  Six  of  these  tamilies  are  evtremel;  well  defined,  and 
form  natarftl  groups  well  marked  off  from  one  another.  The 
seventh,  the  old  Hemerobiide*  of  Hagen,  was  merely  a 
receptacle  for  all  the  archaic  remnantB  of  the  Order. 


Teit-fig.  2. — Vonation  of  Jficrorniu  lamianio'  Walker,  {tlfmtraiiii'iir), 
Notetion  u  uviul;  in  addition,  cua,  cubitu-anal  furrow;  ai/,  cubital 
fork;  eiff',  ■econdkr)'  ditto;  j,  jugal  lobe  and  process;  mf,  median 
fork;  rf,  i*dial  fork;  rm,  radio-median  furmw;  ;r.  fal»e  origin  of 
Rain  hindwing. 

originally  anbdivided  into  four  tribes,  viz.,  the  Dilarina, 
A'ympAino,  Otmj/lina,  and  Hemerobiiua.  The  first  three  of 
these  are  noir  generally  recognised  as  good  families.  Even  with 
the  remoTftl  of  these,  and  the  elevation  of  the  fourth  tribe, 
Hemero^ina,  to  the  rank  of  a  family,  I  am  still  unable  to  find 
any  general  agreement  aa  to  what  constitutes  a  Hemerobiid ! 
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Thus,  N.  Banks,  in  1909,  dealing  with  our  Australian  Hemero- 
biidasd),  included  both  Sisyra  and  Psychopsis  in  that  family. 
Hut  the  same  author,  in  1913(2),  in  a  more  general  paper,  includes, 
in  the  HemerobiidaSf  four  separate  subfamilies,  viz.,  DilaritUB, 
PsychopainaSj  Osmylince^  and  Uemerohiinoi^  without  offering  any 
diagnosis  of  characters  common  to  the  four.  It  would,  indeed, 
be  difficult  to  indicate  any.  Sisyra  is  here  put  into  Onrnylincp^ 
to  which  it  more  properly  belongs,  but  the  same  subfamily  is 
made  to  include  the  whole  of  the  NymphidoR^  MyiodactylttSy  Poly- 
stfechotes,  and  the  exceedingly  archaic  and  isolated  Ithone  I  On 
the  other  hand,  Handlirsch,  in  1908(6),  recognised  the  SityricUe^ 
Polystoschotidee,  DUarxdcR,  Nymphidce^  and  Osmylidas  as  separate 
families,  retaining,  in  the  HemerobiicUe,  only  three  subfamilies, 
viz.,  Berothirifey  PsychopsiiuB^  and  Hemerobiince. 

There  can  be  little  doubt  that  Handlirsch  has  most  nearly 
achieved  the  task  of  cleansing  the  Augean  stable,  though  he  is 
certainly  wrong  in  including  Berotha  with  the  Hemerohixdct^ 
since  it  is  more  closely  allied  to  the  OtmylidcBy  as  Banks  supposed. 
I  have  already  given  my  reasons  for  separating  out  the  Psycftop- 
airue  as  a  very  distinct,  archaic  family.  What,  then,  are  the 
characters  by  which  the  family  Hemerobiidai,  when  reduced  to 
its  correct  limits,  may  be  known  ?  Nowhere  have  I  been  able 
to  find  any  satisfactory  diagnosis— chiefly  because,  as  we  have 
already  seen,  the  family  has  always  been  so  cumbered  with  ex- 
traneous elements  that  a  diagnosis  was  impossible. 

I  think  that  the  family  Hemerobiidce  may  be  very  clearly  defined 
by  the  combination  of  the  following  characters  (Text-figs. 2-4) : — 

(1).  The  presence  of  more  than  one  radial  sector  in  the  /bremng. 
This  character  appears  to  me  to  be  of  the  utmost  importance, 
since  it  separates  out  the  Hemerobiidce  at  once  from  ail  the  rest 
of  the  Ordery  except  the  Ithonidce  and  Dilaridoe, 

(2).  The  absence  of  ufispecialised  cross-veins.  In  the  Hemero- 
biidfe,  the  few  cross-veins  left  are  all  put  to  some  important  use, 
either  by  forming  gradate  series  (cf.  Chrysopidce)  or,  in  single 
cases,  as  special  supports  or  junctions  for  longitudinal  veins. 
Unspecialised  cross-veins  are  present  in  the  Ithonidce  and 
Dilaridce 
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{3}.  TAe  prvienet  of  at  Utut  onejalm  oraeeondairy  ortgin/or  th« 
radial  laetor  in  the  hindwiui/  (Text-fig.2).  At  least  one  false 
origin  {x)  is  present  in  all  Semerobiida  known  to  me,  as  well  as 
ID  »U  Chryioitidte.  Owing  to  the  true  origin  of  Ra  being  placed 
too  close  to  the  base  of  the  wing  to  afford  the  necessary  support 
to  the  vein,  the  eroBS-vein  placed  next  distad  from  it,  between 
U  and  Rs,  becomes  strengthened  and  oblique,  while  the  portion 
ot  Rs  lying  basod  to  it  becomes  weakened  and  often  bent,  and, 
in  many  cases,  fusee  baaally  with  M.     The  result  can  be  seen 


Text-fig.3. — Venation  of  ffemtrobiitt  humiili  Linn. 


very  clearly  in  Tezt-Gg.4.  The  false  origins  (originally  a  simple 
cross-vein)  appears  to  be  the  real  origin  of  Rs,  while  the  small 
portion  of  Ra,  lying  jnst  basad  to  a:,  takes  on  the  form  of  a  cross- 
vein.  In  DrtfonepUryx  (Plate  ziii),  a  second  cross-vein  follows 
snit,  and  we  have  two  false  origins,  x  and  x'.  In  Uegalumina 
(Text-fig.S),  we  see  an  intermediate  condition,  the  second  cross- 
vein  being  only  partly  specialised,  though  the  first  has  become 
greatly  leogtbenMl.  In  Hemerobiut  (Text-fig.3),  two  false 
orifpns  are  prennt,  but  are  very  short,  owing  to  the  close 
approximation  of  Rs  to  R  baaally. 
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A  single  false  origin  is  always  present  in  Chryaopidce,  lihonxda^ 
and  Siit/ridas, 

(4).  7'he  presence^  in  all  except  very  reduced /arms  ^  of  a  coupling 
apparatus  at  the  base  of  the  wings.  The  coupling  apparatus 
(Text-fig.2,  j;  also  Plates  xiii.-ziv ,  j7,  jp,  fr)  consists  of  two 
parts :  — 

(a)  On  the  forewing,  a  convex,  pro- 
jecting, oval  lobe,  the  jugal  lobe  (jl), 
occupying  the  extreme  base  of  the  pos- 
terior margin. 

(6)  On  the  hindwing,  a  concave,  pro- 
jecting, and  somewhat  angular  process, 
the  ju^al  process  (jp).  The  upturned 
.Rs  ^S^  o^  ^^^B  process  is  fringed  with  fine 
S'  setie,  while  its  apex,  or  angle,  carries 
one  or  more  very  strong  and  stiff 
bristles  of  a  larger  size,  constituting  a 
true  Jrenulum(/r)  directed  outwards. 

During  flight,  the  two  wings  on  one 
side  are  coupled  together  by  the  pro- 
jecting jugal  process  with  its  frenulum  of  bristles,  which  passes 
beneath  the  base  of  the  forewing,  so  as  to  project  upwards  into 
the  concavity  of  the  jugal  lobe. 

These  structures  have  frequently  been  remarked  upon  in 
Drepanepteryx^  where  they  are,  indeed,  very  conspicuous,  and 
have  been  well  figured  by  Sharp  (18;  p.  4 68).  McLachlan  also 
described  them  as  present  in  Megalomusy  though  less  conspicuous. 
It  seems  extraordinary,  therefore,  that  nobody  should  have 
noticed  their  presence  in  other  genera  of  this  family.  I  have 
examined  the  Palsearctic  genera  Boriomyia^  Uemerobius,  Micro 
muSy  and  Sympherobivs,  and  I  find  the  coupling  apparatus  quite 

*  DiagramH  to  show  phylogenetio  development  of  false  origins  of  Rs  in 
hindwing  :  a,  arohaio  stage,  crossveins  unspecialised  (e.g.,  SpermophoreUa^ 
PI.  xvii.);  by  intermediate  stage,  first  orossvein  becoming  oblique,  Ra 
hitched  on  to  M;  c,  false  origin  completed  at  a?,  second  crossvein  becoming 
oblique  (e.g.,  Megalomina,  Text-fig. 8);  d^  two  false  origins  completed  at 
X  and  x'  (e.g.,  Drtpantpteryx^  PI.  xiii.). 


•Text.fig.4. 
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conspicuous  in  all  of  them.  Tt  is  also  present  in  all  Australian 
genera;  though,  in  extremely  small  and  reduced  forms  like 
Carobiut  and  Aotiobiella  (Plate  xvi.),  the  jugal  process  is  either 
absent  or  only  represented  by  a  frenulum. 

That  the  apparatus  is  of  very  archaic  origin  is  shown,  not  only 
by  its  being  most  highly  developed  in  the  oldest  and  most 
densely- veined  forms  of  HemerobitdcBj  but  also  because  it  is  pre- 
sent and  well  formed  in  Ithofie,  which  stands  very  close  to  the 
ancestral  stem  of  those  insects. 

(5).  7*he  absence  of  any  distal  fusion  between  Sc  and  H.  This  is 
the  character  relied  upon  by  N.  Banks.  Unfortunately,  in  some 
of  the  most  reduced  genera  (e.g.,  Carobius),  Sc  and  R  are  so  close 
as  to  be  practically  fused  throughout  their  length.  Also,  in  the 
Chrysopidce,  there  is  no  fusion  between  Sc  and  R  distally.  How- 
ever, from  a  phylogenetic  point  of  view,  the  character  is  import- 
ant,  since  it  shows  us  a  point  in  which  the  Osmylidce  and 
Psychopsidee  have  undoubtedly  progressed  beyond  the  IJemero- 
biidtB.  In  the  Chrysopidoi,  Sc  runs  into  the  pterostigma  well 
above  R,  and  ends  weakly  there.  This  appears  to  be  most 
certainly  a  specialisation  from  an  original  Hemerobiid-like  con- 
dition of  Sc  and  R.  Lastly,  in  Ithone,  there  is  the  same  condi- 
tion of  Sc  as  in  the  HemerobiicUr,  but  Sc  is  deeply  sunk  under 
the  high  ridge  of  R. 

(6)  The  archaic,  unspecudised  form  of  lis.  This  character  is 
shared  with  most  other  families  of  Neuroptera,  but  serves  to 
enable  us  to  distinguish  the  Hemerobiidfe  from  the  Chrysopidcfj 
in  which  Rs  is  zig-zagged. 

(7).  The  retention  of  the  archaic  branching)!  of  the  veins  an  they 
approach  the  wing-border.  In  the  Hemerobiidas,  these  branchings 
are  present,  and  usually  numerous,  for  all  veins  from  the  ptero- 
stigma outwards  to  the  apex,  and  round  along  the  posterior 
border  to  the  base.  In  the  costal  space  of  the  hindwing,  from 
base  to  pterostigma,  the  cross-veins  are  regular  and  unbranched. 
In  the  forewing,  however,  these  same  cross-veins  are  elongated 
and  usually  branched.  Only  in  those  genera,  in  which  the  costal 
space  of  the  forewing  is  not  enlarged,  do  we  find  any  consider- 
able number  of  these  veins  unbranched. 
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Fhylogenetically  (if  we  may  take  the  venation  of  the  Mesosoic 
fossils  as  a  true  guide),  there  can  be  little  doubt  that  the  most 
archaic  condition  is  that  in  which  the  costal  space  is  not  unduly 
enlarged,  and  the  costal  cross-veins  either  slightly,  or  not  at  all, 
branched,  while  the  veins  approaching  all  the  rest  of  the  wing- 
border  are  freely  branched.  Thus  the  costal  space  of  the  hind- 
wing  retains  the  archaic  form,  while  the  great  enlargement  of 
the  same  space  in  the  forewing,  seen  in  such  genera  as  Drepanep- 
teryx,  together  with  the  formation  of  the  recurrent  costal  veinlet 
(Plate  xiii.,  Or)  must  be  regarded  as  specialisations  correlated 
with  increase  in  wing-breadth. 

(8).  The  fusion  of  M  unth  R  haeally  in  the  forewing^  and  the 
fusion  of  M  in  the  hindwing  with  the  weakly  formed^  origifuU, 
baeal  portion  of  Rs,  These  are  distinct  specialisations  in  the 
venation,  which,  though  found  in  the  Chryaopidce  and  DHaridm 
also,  offer  a  definite  distinction  from  the  Ithonidce  and  Osmylidoe^ 
where  M  is  fused  with  R  in  both  wings. 

(9).  The  wnepecialieed  form  of  the  antenna.  These  are  formed 
of  very  numerous,  small  joints,  the  basal  joint  being  usually 
slightly  enlarged.  The  antennae  may  be  described  as  slender, 
moniliform,  and  very  finely  pectinate.  In  length,  they  vary  from 
a  little  less  than  half  the  wing* length  (Drepanepteryx),  to  about 
the  full  length  of  the  wing  (Oxybiella).  They  most  closely 
resemble  the  antenne  of  Osmylidas  (probably  the  most  archaic 
form  of  these  organs),  but  these  latter  have  the  separate  joints 
longer  and  thinner  by  comparison.  The  antennee  also  serve  to 
distinguish  the  Hemerobiidas  from  the  Peychopsida,  in  which 
these  organs  are  exceedingly  short;  from  the  Chrysopidm^  in 
which  they  are  exceedingly  long;  and  from  the  Nymphida^  in 
which  they  are  distinctly  thickened. 

(10).  Position  of  rest:  the  wings  completely  hiding  the  body, 
and  placed  almost  vertically  to  the  resting-plane,  with  the  costal 
margins  downwards,  the  posterior  margins  meeting  in  a  high 
ridge  above  the  body;  the  head  bent  downwards,  and  often  partly 
hidden  by  the  projecting  costee  of  the  forewings. 

This  resting-position  is  very  like  that  of  the  Osmylidas,  and 
ConiopterygicUe,  in  both  of  which,  however,  the  head  shows  much 
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more  freely  in  front  of  the  wings,  while  the  approximation  of 
the  two  pairs  of  wings  towards  the  mid- vertical  plaue  is  not  so 
great.  The  PtychopsidcR  rest  quite  differently,  with  the  wiogs 
forming  a  very  flat  roof  over  the  body,  the  angle  l)etween  each 
fore  wing  and  the  resting-plane  heiug  very  small.  The  resting 
position  of  Ithone  resembles  that  of  a  Uepialid  moth. 

Having  thus  indicated  the  principal  characters  of  this  (as  it 
seems  to  me)  exceedingly  clearly  defined  family,  we  may  summa- 
rise them  in  the  following  short  definition.  Small,  shortrhodied 
insecU  toith  shtn-t  prothorax,  Anieniice  of  moderate  length,  mon- 
Ui/biin^  finely  pectinate.  Ocelli  absent.  Wings  held  almost 
vertically  in  repose^  wiUi  costal  margins  dotvntvards,  completely 
hiding  the  body.  Generalised  /wm  of  Rs  (not  zig-zagged),  and 
numerous  branchings  of  the  veins  at  the  margins  of  the  wings,  Sc 
and  H  not  fused  distally,  M  fused  basally  with  R  in  foreuring, 
tvith  weak  base  of  Rs  in  hindwitig  At  lea^t  two  radial  sectors  in 
t'or^wing;  only  one  in  hinduri^ig,  but  tftis  one  strengthened  by  the 
development  of  at  least  one  false  origin,  formed  from,  a  cross  vein 
placed  ffistad  from  the  true  origin.  Absence  of  all  unspecialised 
cross-veins;  the  few  that  are  present  forming  either  gradate  series 
or  special  braces  betu?e€fi  the  main  veins.  A  coupling  apparatus, 
in  the  form  q/' jugal  lobe  and  process,  nearly  always  present  at 
bass  of  wings. 

The  Heme^'obiidce,  then,  are  distinguished  from  the  other 
families  with  which  they  are  likely  to  be  confused,  as  follows 
(the  characters  are  numbered  as  above;: — 

From  all  except  the  Ithonidte  and  Dilarida:,  by  (1);  from  the 
Ithonidas  and  Dilarida  by  (2).     In  particular 

From  the  Psychopsidot  by  (1),  (3),  (4),  (5),  (9),  and  (10). 

From  the  Osmylidoi  by  ( I),  (2),  (3),  (4),  (5),  (8),  and  (9),  as  well 
as  by  the  peculiar,  elongated  and  upcurved  mandibles  of  the 
Osmylid  larv«. 

From  the  Chrysopidas  by  (1),  (4),  (6),  (7),  (9),  and  (10). 

From  the  Sisyridai  by  (1),  (5),  and  the  important  differences 
in  larval  form  and  life-history. 

From  the  Berothida  by  (1),  (3),  (4),  and  (5),  and  the  absence 
of  any  scales  oii  the  wings  of  the  female. 
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The  genera  Bapisma  And  Oliarcss,  included  in  the  Hemerohiidce 
by  N.  Bank8(2),  must  be  removed  from  that  family  as  defined 
above,  on  account  of  the  presence  of  only  one  radial  sector,  and 
numerous,  unspecialised  cross-veins.  I  think  that  a  new  family 
will  be  required  for  these  two  genera.  They  are  not  found  in 
Australia. 

T  have  not  attempted  to  divide  the  UemerohiidoR  into  sub- 
families, because  it  seems  to  me  that  a  single  phyletic  line  of 
descent  is  clearly  indicated,  with  all  the  intermediate  stages  still 
present,  from  the  comparatively  large,  densely- veined,  and  most 
generalised  form  (Drepanepteryx)  right  down  to  the  smallest 
forms  (Sympherohius,  Notiohiella,  etc.)  in  which  the  venation  is 
comparatively  simple,  and  in  which  all  the  signs  of  a  high 
specialisation  by  reduction  are  evident.  Thus,  if  we  attempt  to 
separate  Drepanepteryx  and  its  allies  off  on  a  very  important 
venation al  character  (as  I  had  hoped  to  do),  viz.,  the  presence 
of  the  original  Cu,  in  the  hindwing,  we  shall  make  an  unnatural 
grouping;  for  a  new  genus  (Drepanoniina)  has  just  come  to  light, 
which  is  most  certainly  a  close  ally  of  DrepanepUryXy  but  lacks 
this  important  vein.  Nor  does  the  falcate  form  of  wing  justify 
us  in  elevating  this  same  group  into  a  subfamily,  since,  in  other 
respects,  Drepanomiiiay  MegalomtiSy  and  Megalomina  are  very 
closely  allied.  Again,  while  we  can  pass  in  a  descending  scale 
(by  reduction)  from  Drepanepteryx  to  Drepanacra^  thence  to 
Drepaiiominay  and  thence  directly  to  the  pointed-winged  forms 
Megalomina  and  Oxybiellaj  the  connection  with  the  smaller, 
round-winged  forms  is  supplied  by  AficramuSy  which  is  clearly  a 
specialisation  from  Megalomina  (loss  of  recurrent  costal  vein  by 
narrowing  of  costa),  and  in  a  somewhat  different  direction  by 
Psychobiella  (fusion  of  the  two  basal  radial  sectors  of  fore  wing 
into  one).  Thus  we  arrive,  at  last,  at  a  form  with  only  three 
radial  sectors  in  the  forewing.  The  final  reduction  to  two  radial 
sectors  is  actually  accomplished,  in  the  Paleearctic  region,  within 
the  raii^e  of  the  type-genus  Hemerobius  itself;  while,  in  Aus- 
tralia, the  line  of  reduction  passes  on  from  Psychobiella  toNotto- 
biella,  with  Carobius  as  a  side-branch. 

In  the  actual  practice  of  determining  genera  of  Hemerobiidits 
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from  tables  or  keys  based  upon  venation,  it  seems  to  me  that 
much  confusion  would  be  avoided  (especially  for  those  whose 
knowledge  of  the  group  is  not  extensive)  if  two  points  were 
carefully  borne  in  mind.  Firstly,  it  is  necessary  to  be  able  to 
pick  up  the  median  vein  at  a  glance.  But,  owing  to  the  basal 
fusion  of  this  vein  with  R  or  Rs,  how  can  we  recognise  it  with 
certainty,  except  by  recourse  to  the  pupal  tracheation  ?  This 
can  always  be  done  by  looking  for  the  radio-median  furrotv 
(Text-fig. 2,  rm)^  a  deep  groove  which  separates  the  last  (most 
basal)  branch  of  R  in  the  forewing,  or  Rs  in  the  hind  wing,  from 
M.  This  furrow  runs  just  anteriorly  to  M,  and,  in  certain  lights, 
it  shows  up  as  a  white,  shining  line,  even  more  conspicuous  than 
the  veins  themselves.  The  median  vein  also  is  always  two- 
branched  in  Hemerobiidoi^  the  fork  being  called  the  median  fork 
(Text-fig.2,  m/*).  In  the  PliBites,  rm  is  represented  as  a  dotted 
line.  A  similar,  very  distinct  furrow  separates  Cu  from  A,  and 
is  designated  the  etU>ito-aiuU  furrow  (Text-fig.2,  ctm).  Occa- 
sionally, as  in  Drepanepteryx  (Plate  xii.,  fig.l),  a  third  furrow, 
the  meduhcubiial,  separates  M  from  Gu,  but  usually  this  is 
absent. 

Secondly,  it  must  be  remembered  that  the  cubitus  of  the 
hindwing  in  Hemerobiida:  is  a  highly  specialised  vein.  In  most 
genera,  it  forms  a  high  ridge,  and  is  much  stronger  and  thicker 
than  any  vein  near  it.  Now  the  sharp  forking  of  this  ridge, 
which  can  often  be  seen  at  a  level  distad  from  that  of  mf,  is  not 
the  primary  fork  (cuf)  dividing  Cu  into  Cu,  and  Cu^,  but  the 
secondary  fyrk  (cuf)  dividing  Cu,  into  Cu,,  and  Cu^,.*  This 
can  be  seen  at  once  by  referring  to  Drepanepteryx  or  Drepanacra 
(Plate  xiii.),  where  cu/" may  be  seen  very  close  to  the  base  of  the 
wing,  with  Cu,  as  a  weak  vein  running  parallel  and  close  up  to 
On,.  How  Cu,  has  been  lost,  can  be  clearly  seen  in  Drepano 
mifta  (Plate  xiv.,  fig.  18),  where  the  cubito-anal  furrow  is  double, 

•  The  resembUnce  of  this  secondary  fork  to  the  cubital  fork  in  Myrme- 
teonfidft  has  led  me  to  re-examine  the  structure  of  the  cubitus  in  this  latter 
family.  As  a  result,  I  have  discovered,  in  the  Deiidroltonliiue  and  Acan- 
ihadUit^  the  remnant  of  the  true  Cu,  near  the  base  of  the  forewing.  It 
followB  that  the  branch  hitherto  called  Cu,  is  in  reality  Cuib  for  the  fore- 
wing, and  probably  for  the  hindwing  also. 
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the  anterior  portion  representing  the  j a st- vanished  vein,  the 
posterior  the  true  furrow. 

If  these  points  be  kept  in  mind,  there  should  be  no  difficulty 
in  determining  all  the  Australian  genera  from  the  key  here 
offered.  As  most  of  the  Australian  forms  are  exceedingly  rare 
in  collections,  I  have  figured  every  known  genus,  in  the  hope 
that  our  Lepidopterists  and  Coleopterists,  even  if  they  cannot 
be  expected  to  master  the  intricate  venation  of  the  wings,  may 
recognise  their  captures  from  the  figures,  and  save  them  for  the 
advancement  of  the  study  of  this  interesting  family,  of  which 
Australia  may  yet  be  proved  to  possess  a  large  number  of 
representatives. 

Key  to  the  AiiRtrslian  Genera  of  the  Family  ffemerobiida.* 
'Forewing  distinctly  falcate  at  tip,  the  margin  of  the  wing 

being  distinctly  excavated  poeteriorly  to  the  apex  (Drepan- 

epteryx-gronp) 1. 

Forewing  either  rounded  or  pointed  at  apex,  but  not  falcate. 

(HemerofmiA-grovLp) *2. 

CoHtal  area  of  forewing  broad  at  boae,  narroi^ing  gradually 
and  regularly  towards  pterostigma.  Cu,  present  in  hind- 
wing 3. 

1 .  'I  Costal  area  of  forewing  narrow  at  base,  then  swelling  out  into 
a  kind  of  hump,  and  finally  becoming  very  narrow  again 
towards  pterostigma.  Gu,  absent  in  hindwing,  its  position 
occupied  by  a  furrow fh^epanomina^  n.g.(Type  />.  gibbosa^  n.8p.). 

r  Forewing  distinctly  pointed  at  apex 4, 

\^  Forewing  rounded  at  apex 5. 

'Forewing  with  numerous  (ten  or  more)  radial  sectors,  and 
with  M,  and  M,  both  branched  again  close  to  ntf.  Hind- 
wing  with  Cu,  not  united  to  Cuib  distally.    Three  complete 

gradate  series  in  forewing,  two  in  hindwihg 

Drepanepteryx  Burm. ,  (Palfearotio).  (Type  D.  pheUenuiMes  L. ). 

3.  -^  Forewing  with  fewer  (four  to  six)  radial  sectors,  and  with  tio 
secondary  branchings  of  M  i  and  M, .  Hind  wing  with  Cu, 
and  Cuib  united  distally.  Only  two  complete  gradate  series 
in  forewing;  hindwing  with  outer  gradate  series  complete, 
inn^  Reries  represented  by  a  few  cross- veins 

DrepaiMCra,  n.  g.  (Type  D.  humilis  McLach. ). 

•^  -  ■  ■  

*  The  Pal»arctic  genus  Drepanepierjfx  is  included,  in  order  to  show  the 
differences  between  it  and  the  Australian  species,  which  have  hitherto 
been  included  in  it. 


A 


a 
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Forewing  broadly  lanoeolate,  with  three  gradate  series 

if cpa/omtno.  (Type  M,  acuminata  Banks). 

Forewing  narrowly  lanoeolate,  with  only  two  gradate  series, 

of  which  the  outer  is  irregular  and  incomplete 

OxybieUay  n.g.(T3rpe  O.  hridioeJli,  n.sp.). 

(Three  to  six  radial  aeotora  in  forewing G. 

'  \ Only  two  radial  sectors  in  forewing 7. 

Torewing  with  only  three  radial  sectors,  one  arising  near 
base,  and  two  close  together  near  middle  of  wing;  recur- 
rent costal  veinlet  present 

P»ychchidla  Banks.  (Type  Ps,  sordida  Banks). 

Forewing  with  from  four  to  six  radial  sectors;  recurrent  costal 

veinlet  absent Micromtts  Ramb.     (Type  M.  inriegcUiis  Fabr. ). 

No  distal  gradate  series  in  either  wing 

Noticbieila  Banks.  (Type  N.  unitu  Banks). 

^  A  long,  distal  gradate  series  present  in  forewing,  a  short  one 

in  hindwing Carobius  Banks.     (Type  C.  pulchellus  Banks ). 

Qenus  Drbpaneptertx  Bunn.     (Plate  xiii.,  fig.l). 
I  propose  to  restrict  this  genus  to  the  Palatarctic  species  with 
the  characters  given  ahove  in  the  table.     Genotype,  D.  pha- 
lamdides  L. 

Grenus  Drbpanacra,  n.g.     (Plates  xiii.-xiv.,  figs.12-17). 

This  genus  is  proposed  for  the  reception  of  all  but  one  of  the 
Australian  and  New  Zealand  species,  hitherto  placed  in  Dre- 
panepteryx.  Characters  as  given  ahove  in  the  table.  Geno- 
type, D.  humilis  McLach. 

Three  species  of  this  genus  have  so  far  been  described,  viz.,  Z>. 
bifwctUn  Newman  (1838),  from  "New  Holland,"  D.  iiistabilis 
McLachlan(1863),  from  New  Zealand,  and  Z>.  humilvt  McLach  Ian 
(1863),  from  Australia  and  New  Zealand.  McJjachlan  gave 
excellent  descriptions  and  figures  of  hoth  his  species.  Newman's 
description  of  D.  Intwcula  is  very  brief,  and  gives  no  details  of 
the  shape  or  venation  of  the  wings.  The  date  of  Newman's 
specimen  makes  it  fairly  certain  that  it  came  from  New  South 
South  Wales,  and  probably  from  near  Sydney.  I  have  seen  a 
large  number  of  specimens  of  the  genus  from  different  parts  of 
Australia,  chiefly  from  the  neighbourhood  of  Sydney,  and  I  have 
never  seen  any  form  that  possessed  the  conspicuous,  round  spot, 
encircled  by  a  pale  ring,  near  the  posterior  angle  of  each  fore- 

24 
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wing,  which  can  be  seen  in  Newman's  type.  All  the  species 
are,  however,  so  exceedingly  variable  in  ground-colour  and  mark- 
ings, that  it  seems  almost  certain  that  Newman's  type  was  an 
extraordinary  variation,  which  may  not  turn  up  again  for  a  ver}- 
long  time.  As  D.  humilis  McLach.,  is,  at  the  same  time,  tlu^ 
commonest  and  the  least  variable  species,  it  seems  wise  to  fix 
this  species  as  the  type  of  the  new  genus  Dreixiiiacra. 

In  this  genus,  variability  is  not  confined  to  the  colouration, 
but  extends  also,  within  certain  limits,  to  the  venation  of  the 
wings,  while  the  limits  of  size  for  any  given  species  ai*e  also  con- 
siderable. The  task  of  working  out  the  material  which  has 
passed  through  my  hands  has  been  a  very  laborious  one;  though, 
indeed,  it  would  prove  delightful  enough  to  the  eonfinned 
"splitter,"  who  could  describe  new  species  to  his  heart's  content, 
on  the  extraordinary  variations  of  colour-scheme.  A  peculiar 
difficulty  is  met  with  in  this  and  many  other  Hemerobiid  genera, 
viz.,  that,  after  death,  the  body,  inconspicuous  enough  even  in 
life,  shrivels  up  so  completely  that  it  is  quite  useless  for  specific 
diagnosis.  As  foi*  the  colour  of  the  antennte,  this  varies  with 
age,  being  palest  in  freshly  emerged  specimens.  We  must 
have  recourse,  then,  almost  entirely  to  the  wings  for  our  spc»cific 
characters.  Even  here,  we  must  proceed  with  gi-eat  caution,  and 
define  our  species  so  as  to  take  account  of  the  extremes  of  vena- 
tional  variation. 

Two  characters  that  are  of  the  greatest  importance  generally 

1 in  the  Hemer'obiidfe,  and  that  have  been  used  for  de- 

r<^^  o 

— * fining  species  in  Drepanacra  by  McLachlan,  are  found 

to  be  variable  when  any  large  number  of  Bpecimens  is 
examined.  These  are  (1)  the  number  of  cross- veins 
in  the  gradate  series,  (2)  the  number  of  radial  sectors 
in  the  forewing.  In  order  to  explain  the  reason  for 
Text-fig.  5.  ^j^g  variability  in  these  characters,  reference  should 
be  made  to  Text-figs.  5  and  6.      As  regards  the  outer  gradate 

*  Diagmms  to  show  inconstancy  of  number  of  crossveins  in  the  outer 
gradate  series  of  DrepanepUryx  :  a,  usual  condition;  h,  approach  of  a  fork 
to  gradate  series;  r,  interpolation  of  an  extra  crossvein  in  the  gradate 
series. 
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series  (Text-fig. 5),  we  see  that  a  distal  forking  of  one  of  the 
secton*  may  become  iiitei'posed  between  two  of  the  gradate  veins, 
und  thus  allow  of  the  occasional  introducti<m  of  an  extra  cix>8S- 
vein.  T  pix>pase,  therefore,  to  lay  down  two  loiles  for  numbering 
theHc*  cross- veins: — (a) only  to  count  cross- veins  from  the  most 
anterior  branch  of  Cu,  upwaixls;  (2)  to  give,  as  the  noi-niaf  num- 
lyeVj  the  number  counted  in  specimens  in  which  no  exti'a  ci*o8s-vein 
is  intei'[K)Hed  in  the  maimer  shown  in  Text-fig.  5,  c. 

Secondly,  as  regaitls  the  number  of  radial  sectoi*s  in  the  fore- 
wing.  In  all  specimens  of  Di-epanncra  which  I  have  examined, 
the  most  distal  branch  of  R,  viz.,  R,,  gives  off  one  or  moi*e 
jMMnterior  branches,  while  the  most  basal  branch  gives  off  one  or 
moi-e  mUerior  branches.  The  branching  of  the  former  is  nearly 
constant,  there  being  only  ffvo  posterior  branches  (small  forkings 
distad  from  the  outer  gradate  series  are  not  taken  into  account). 
But,  for  the  most  basal  branch,  we  find  two  conditions  almost 
equally  prevalent.  Either  this  branch  gives  off  only  a  single, 
anterior  branch,  and  is  followed  distally  along  R  by  a  /h-ed 
number  oi  simple  sectors:  or  else  it  gives  off  Uco  anterior  branches, 
and  is  followed  by  on*'  fps«  than  thU  fixed  numfjpr  of  simple 
sectoi-s.  Tlie  explanation  of  this  is,  that  what  is  really  the 
second  sector  fix)m  the  base  frequently  be- 
com(f!8  detached  from  R,  and  fuses  on  to  the 
most  basal  sector,  giving  it  an  extra  branch 
anteriorly.  This  is  shown  in  Text-fig. 6.  A  ^ 
single  specimen  sometimes  has  the  condi- 
tion  a  on  tme  side,   and  the  condition  h  ^'^  *  ^'  ** 

on  the  other.  To  deal  with  this  variability,  I  j)roj)ose  the  follow- 
ing plan.  An  imaginary  line,  di'awn  approximately  parallel  to 
and  just  inside  the  outer  gradate  series,  will  cut  all  the  radial 
sectors  and  their  main  bi'anches.  If  we  denote  a  single  sector 
by  the  figure  1,  a  sector  with  <me  branch  by  2,  and  so  on,  and 
reckon    fix>m    the  distal   (anterior)    end  of   our    imaginary   line 

*  Variation  in  condition  of  branches  of  rarliiis  in  f<jrfwinj?  of  Drrpanep- 
ttryx  :  a,  arohaic  condition;  />,  the  second  l)ranch  fnnn  the  l)ase  l>econie8 
hitched  on  to  the  tiioat  basal  branch. 
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downwards  to  M,,  we  obtain  what  I  shall  call  the  radicU  fomuUa^ 
which  umy  be  equated  to  the  total  number  of  branches  pasued. 
Thus  for  D.  humUis,  as  figured  in  Plate  xiii.,  fig. 2,  we  have 

lladial  formula,  3  +  1  +  1  +  1  +  2  =  8  (the  count  stopping  short 
at  the  vein  lying  above  the  radio-median  furrow,  shown  as  a 
dotted  line).  An  equally  common,  radial  formula  for  this  species 
is  3  +  1  +  1  +  3  =  8,  representing  the  case  shown  in  Text-fig.  6,  b. 

One  of  the  most  remarkable  8tructui*e8  to  be  seen  in  the  wing 
of  Drepaiiepteryx  phcdesnoidets  is  the  peculiar  transparent  patch, 
at  about  the  middle  of  the  posterior  border  of  the  forewing, 
I'esembliiig  a  split  or  tear  in  the  wing.  Such  a  structure  I  pro- 
pose to  call  a  fenestdla  (Lat.  ^a  little  opening).  It  occurs  in  a 
slightly  less  conspicuous  form  in  some  species  of  Drepanacra,  Its 
effect  is  to  give  the  insect,  when  at  rest,  the  appearance  of  a 
dead  leaf,  with  a  small  tear  in  it.  It  is  clearly  a  development 
correlated  with  the  falcate  type  of  wing,  for  the  effect  of  a  dead 
leaf  is  obtained  primarily  l)y  this  latter  formation,  and  there  is 
no  record  of  a  fenestella  occurring  in  any  but  a  falcate  wing. 
This  is  a  nice  little  problem  in  protective  resemblance,  which  has 
long  puzzled  entomologists. 

If  we  examine  a  fenestella  (Plate  xiii.,  figs.  11,  13),  we  shall 
see  that  the  apparent  interruption  of  the  veins  is  a  very  simple 
deception  brought  about  by  the  absence  of  pigment.  Tlie  veins 
are  all  present,  and  are  all  easily  seen  under  a  moderate  power 
of  the  lens,  the  actual  condition  being  such  as  I  have  shown  in 
my  drawings,  and  not  as  figured  by  Sharp  (18;  p.  468).  The 
"split"  effect  is  obtained  (1)  by  the  complete  absence  of  pigment 
on  the  wing-membrane  within  the  fenestella  itself,  and  (2)  by  a 
certain  amount  of  increase  of  the  pigment  surrounding  it.  To 
understand  how  the  fenestella  arose,  we  must  first  of  all  realise 
that  it  is  formed  around  a  small  series  of  cross-veins  which  have 
been  brought  into  line;  they  are,  in  fact,  a  posterior  extension 
of  the  outer  gradate  series,  originally,  no  doubt,  arranged  in  step- 
form,  but  later  on  combined  to  form  a  single  line  running  trans- 
versely in  from  the  wing-border.  Now  we  have  many  cases  of 
the  enclosure  of  gradate  cross-veins  in  small  pigmentless  areas, 
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in  an  otherwise  pigmented  wing.  For  instance,  in  Psychopsia 
Ulidijei,  the  whole  of  the  outer  gt-adate  series  loins  through  a 
deeply  pigmented  brown  mark  on  the 
wing;  but  each  separate  cross-vein  is 
enclosed  in  a  tiny  clear  area  of  the 
kind  shown  in  Text-fig.  7,  a.  If  we 
admit  that  the  fusion  of  our  cross- 
veins,  in  the  case  of  Drepaiiepteryx^ 
took  place  originally  as  a  specialisa- 
tion for  mechanical  advantage,  and  that,  at  the  same  time,  the.se 
cix)8S- veins  happened  to  be  enclosed  in  small,  clear  ai-eas  as  they 
are  in  P»ychap»in  iUidyei^  we  get  at  once  a  weak  fenestellu  uf  the 
form  seen  in  D.  humilis.  A  slight  extension  of  this  gives  us  the 
well-formed  fenestella  of  D.  phalceiw'ides.  Thus  it  would  seem 
that  the  formation  of  this  peculiar  structui'e  may  well  Im  due  to 
the  accunmlation  of  small,  advantageous  variations  to  the  benefit 
of  the  species,  and  that  it  is  i-eally  an  excellent  illustration  uf  the 
action  of  '* natural  selection"  in  the  strict.  Darwinian  sense. 

In  Drepaiiacra^  the  foi-ewing  is  considemljly  less  falcate  than 
it  is  in  Drepaii^teryx,  It  is  interesting,  thei-efoi-e,  to  find  in 
this  genus  the  development  of  still  another  structure  uf  the  same 
nature  as  the  fenestella,  viz.,  a  set  of  one  or  moi*e,  white  (unpig- 
mented)  luntdeit  along  the  falcate  boi-der  of  the  wing.  One  of 
these  lunules  is  shown  in  Plate  xiii.,  fig.  14,  enlarged,  while  the 
set  of  three,  usually  pi*esent  in  />.  humUuf,  is  shown  in  fig.  12  of 
the  same  Plate.  These  structures  not  only  serve  to  increase  the 
apparent  Jalcalioti  of  the  wing,  but,  when  well  developed,  they 
suggest  a  series  of  small  "bites"  or  "teai-s"  out  of  the  edge  of 
the  dead  leaf,  which  the  wing  so  closely  i-epi-esents  in  repose,  and 
thus  contribute,  presumably,  to  the  immunity  from  attack  enjoyed 
by  these  archaic  insects. 

As  r^gaitls  the  frenulum  of  Drepauacra  (Plate  xiv.,  fig.  19),  it 
is  of  a  more  specialised  foim  than  that  figui*ed  by  8hai*p(  13;  p.  4  68) 
for  Drepanepieryx,     I  find,  in  the  males  of  D.  huifiUis,  that  the 

*  Diagrams  to  show  the  evolution  of  a  fenestella  :  a,  gradate  cix>88veiiis 
in  small,  clear  areas;  6,  alignment  of  same;  c,  fenestella  completed. 
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frenulum  consists  of  a  single,  sti-ong  bristle,  usually  blackiHh; 
while,  in  the  females,  thei-e  are  two,  somewhat  shorter  and  paler 
bi'istles,  one  longer  than  the  other.  In  D,  huftabilis,  it  is  pro- 
bable that  the  same  condition  holds,  but  I  have  seen  only  three 
females  of  this  species.  Thus  it  would  seem  that  the  form  of  tlie 
frenulum  is  of  no  help  in  specific  diagnosis,  but  that  it  enables 
us  to  distinguish  the  sexes,  when,  as  is  usually  the  case,  the 
alxlomen  is  too  shrivelled  for  that  puipose.  Tlie  aveiuge  expanse 
of  the  females  is  about  1  mm.  gi*eater  than  that  of  the  males,  for 
any  given  species. 

The  following  key  will  seimmte  the  five  known  species: — 
Forewing  with  a  conspicuous,  nearly  round,  dark  spot,  en- 
cii-cled  by  a  pale  ring,  situated  near  the  posterior  angle. 

Expanse  15nini />.  bhtocula  (Newman). 

Forewing  with  no  such  spot 1 . 

rSmall  species,  expanse  15-16  mm.,  without  any  definite  fenes- 

J      tella,  radial  formula  3  +  1  +  1+2  =  7,  i-arely  4+1  +  1+2  =  8.        2. 

1  Larger  species,  expanse  16-22 mm.,  fenestella  present;  radial 

formula  totalling  8  or  9 3. 


1. 


Tip  of  foi-ewing  Iwirely  falcat*;;    deep   mottled   gi-ey-hi-own 


3. 


rxip 

I      cohmration  on  forewings D.  hanlw\  n.  sp. 

1  Tip   of   forewing   distinctly   falciite;    forewings    pale,    with 

I  irregidar,  hrownish  markings J),  frof/f/aifi,  n.sp. 

/^(  J  round -colour  of  forewing  uniform  ochreous  or  medium 
hi-own,  with<mt  numerous  irregidar  markings,  and  with 
little  or  no  sign  of  numenms,  ohlique  fascia'  extending  in- 
wanls  from  c<jsl4i.  Forewing  slightly  falcate,  with  nuxler- 
ately  nmnded  tip.  Usually  three  hundes.  Radial  fonnuhi 
nearly  always  toUdling  8.     Hindwing  with  5-6  branches  of 

Rs.     Expanse  16-18  nun D.  AMmi/»/»  (McLneh.). 

Forewing  nuich  more  irregidarly  marked,  with  nujuei-oiu*, 
distinct,  oblique  fasciie  extending  inwards  from  costa;  very 
distinctly  falcate,  with  pointed  tip.  Radial  fornuda  total- 
ling 8  or  y.  Hin<lwing  with  6-7  branches  of  Rjj.  Expanse 
1  y-22  nnii IJ.  inHtaJtUii*  (McLach. ). 

3.  Drkpanacua  humilis  McLiichlan.      (Plate  xiii.,  figs.12-14). 
McLachlan,  Journ.  Ent.,  Nov.  1863,  pp.  111-116. 
The  venation  figured  in  Plate  xiii.,  fig.  12,  is  that  of  a  female, 
expanse  18  mm.     The  following  seem  to  be  the  most  importaat 
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characters.  Radial  forrmda  usually  either  3-fl  +  l-fl-f*2=K 
(as  in  figure)  or  3+1  +  1+3  =  8  (as  in  specimen  figui-ed  hy 
Esben-Petersen,  These  Proceedinju^s,  1914,  xxxix.,  PI.  Ixxiv.,  fig. 
8);  very  rarely  2+1  +  1  +  1  +  1+2  =  8.  Hindiriru/  with  5-6 
branches  of  Rs,  usually  5,  the  two  false  origins  of  Rs  well-formed 
but  short;  very  little  cloudiness  on  hindwing,  usually  only  along 
costa  and  proximal  part  of  posterior  margin  to  Cu,b,  and  a  cloud 
on  Cuii,  itself.  Fenestella  usually  fairly  distinct,  sometimes  not 
very  clear.  Lnnnles  distinct,  three  in  numlier,  very  rarely  foui'. 
Xumlnn'  of  yradate  d'oss-t^eiiuf  above  Cu,,  in  foi-ewing,  9-10  in 
inner,  11-13  in  outer  series;  in  hindwing,  4  in  inner,  10-11  in 
outer. 

A»  regards  Australian  specimens,  it  may  be  given  as  a  general 
rule  that  the  most  northern  forms  are  the  smallest  and  palest, 
the  most  southern  forms  the  largest  and  darkest.  McLachlan's 
type,  from  Moreton  Bay,  is  smaller  than  any  specimen  T  hav(» 
examined.  The  specimen  fn>m  Melbourne,  examined  by  Mr. 
Petersen,  ami  determined  as  conspeeific  with  McT^chlan's  t}7»t», 
has  an  expanse  of  quite  18  mm.;  while  the  expanse  of  the  type- 
Hpe<;imen  is  given  as  "7  lines,"  i.e.^  just  over  14  mm.,  which  is 
ct)nsiderably  smaller  than  any  specimen  of  Drp]mnac.i'a  known  t«» 
me.  I  think,  however,  that  the  printed  measurement  is  an  erroi*, 
since  the  body-length  is  given  as  "3  lines,"  and  the  very  care- 
fully drawn  figure  shows  the  expanse  to  be  quite  thrice  the  Ixnly- 
length. 

The  following  varieties,  or  foinns,  may  l)e  distinguished. 

a. — The  type-form;  ground-colour  of  forewings  greyish-ochreous, 
subhyaUne,  with  a  few,  scattered,  black  dots;  hindwing  with 
ochreous  pterostigma. 

This  form  is  typical  of  S.  Queensland  and  New  South  Wales; 
Victorian  specimens  are,  on  the  whole,  slightly  darker  and  more 
distinctly  marked,  usually  with  a  distinct  row  of  black  spots 
along  the  inner  gradate  series.  One  Victorian  specimen  in  Mr. 
Froggatt's  collection  has  the  forewings  a  rich  brown,  the  hind- 
wing shaded  with  brown. 
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Localities. — Brisbane  district,  S.  Queensland;  Sydney  district, 
N.S.W.,  common  (including  two  specimens  bred  from  larvee  found 
in  roUed-up  leaves  of  Btccalyptus  saplings,  feeding  upon  the  com- 
mon Sugar-lerp,  Psylla  eiiccUi/pti,  at  Hornsby);  National  Park, 
N.S  W.,  fairly  common;  Melbourne,  Victoria;  Mt.  Wellington, 
Tasmania. 

b. — Var.  fwmianica;  ground-colour  of  forewings  rich  russet- 
brown;  hind  wing  with  reddish  pterostigma.  The  usual  form 
taken  in  Tasmania;  Hobart;  Maria  Island. 

c. — Var.  larujitndhuiiis'y  a  dark,  longitudinal  sti*eak  runs  from 
base  to  apex  of  fore  wing. 

National  Park,  one  specimen,  November  20th,  1915;  Maria 
Island,  Tasmania,  one  specimen,  December  31st,  1915,  taken  by 
Mr.  G.  H.  Hardy.  This  latter  has  the  ground-colour  of  var.  6. 
The  National  Park  specimen  has  a  radial  formula, 

2  +  1  +  1  +  1  +  1+2  =  8. 

4.  Drkpanacra  instabilis  McLachlan.     (Plate  xiv.,  fig.  15). 

McLachlan,  Journ.  Ent.,  Nov.  1863,  pp.  11 1-6. 

The  venation  figured  is  that  of  a  female,  expanse  2 1  mm. 

Raduil  /hnnuln  3+1  +  1  +  1+3  =  9,  oi-  4  +  1  +  1+3  =  9,  or 
3  +  1  +  1+4  =  9.  Very  rarely,  3  +  1  +  1  +  1  +  2  =  8.  Hhiduniiy 
with  6-7  branches  of  Rs,  usually  6;  the  two  false  origins  of  Rs 
are  longer  than  in  D.  hnmUis;  cloudiness  usually  much  more 
marked  than  in  D.  humilis,  Fenestella  usually  quite  distinct, 
and  plactxl  more  perpendicularly  to  the  wing-margin  than  in  D, 
humilis.  Lnnules  very  distinct,  usually  four,  rarely  three  or  five. 
Numbed'  of  gradate,  ci^oas-veinft  above  Cui,  in  fore  wing,  10-11  in 
inner,  12-14  in  outer  series;  in  hindwing,  4-5  in  inner,  10-12  in 
outer. 

Diffei's  from  Z>.  hnmUitt  in  its  larger  size,  stouter  thorax,  more 
falcate  wing-tips,  slightly  denser  venation,  and  generally  much 
mort^  varied  colouration. 

McT-iiichlan's  type  was  (loscnlxHl  from  New  Zealand;  his  figure 
shows  a  iMniiitifuUy  varit^gatt'd  foi  in.     The  three  speeiiiiens  which 
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I  have  seen,  and  which  I  refer  to  this  species,  are  of  very  differ- 
ent appearance  from  one  another,  as  follows  : — 

a. — A  beautifully  variegated  specimen  from  Brisbane,  not 
unlike  the  type  in  markings. 

h, — Var.  pcUlida.  An  almost  colourless,  transparent  specimen 
from  Hohart,  Tasmania,  taken  by  Mr.  C.  Cole,  December  1 6th, 
1915,  and  forwarded  by  Mr.  G.  H.  Hardy.  The  lunules  and 
fenestella  are  deeply  bordered  with  blackisli.  There  is  also  a  black 
patch  near  the  base  of  the  hindmargin  of  the  forewing,  and  some 
dark  specks  along  Sc  4  R.  Radial  formula  is  3  +  I  +  1  +  3  =  8  on 
•me  side,  3  +  1  +  1  +  1+2  =  8  on  the  other. 

c. — Var.  rubintun'-vU,  A  richly  marked  specimen  fi-om  Maria 
Island,  Tasmania,  taken  by  Mr.  G.  H.  Haitiy,  April  3rd,  1915. 
Ground-colour  of  foi-ewing  rich  brown,  with  a  patch  of  russet  on 
costa;  many  of  the  veins  crimson;  numerous  darker  irrorations 
all  over  the  wing,  and  several  oblique  fascife  extending  into  the 
wing  from  the  costa;  hind  wing  clouded  all  rpund  the  margin  and 
along  CU||,. 

5.  Drbpanacra  binocula  Newman. 

Ent.  Mag.,  v.,  1838,  p. 400.     See  also  McLachlan,  loc,  cit. 

The  expanse  is  given  as  '**6  unc"  =  about  15  inm.  As  I  have 
already  stated  above,  T  think  that  this  type  will  prove  to  be  an 
exceptional  variety  of  one  of  our  commoner  species,  in  which  case 
the  name  now  in  use  must  sink  as  a  synon3rm  of  hi'nociU<t.  Newm. 
I  know  of  no  specimens  of  Drepanacra  with  a  conspicuous  eye- 
spot  on  the  wiAgs.  The  type  is  in  the  British  Museum,  so  that 
it  may  be  possible  to  get  a  detailed  description  of  the  form  and 
venation  of  the  wings  later  on. 

6.  Drbpanacra  hardti,  n.sp.     (Plate  xiv.,  fig.  16). 

A  single  specimen  taken  by  Mr.  C.  Cole  at  Hobart,  Tasmania, 
on  December  18th,  1915,  and  forwarded  by  Mr.  G.  H.  Hardy,  is 
so  distinct  from  all  other  specimens  seen  by  me,  that  I  have  no 
hesitation  in  naming  it  as  new  to  science.     Expanse  15*5  mm. 

Radial  farmida  3  +  1  +  1  +  2  =  7  on  left  side,  4+1+1  +  2  =  8 
on  right  side.      Forettniig  broad,  scarcely  falcate,   deep  grey, 
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spotted  and  marked  all  over  with  darker  grey-brown,  hindwing 
much  clouded.  Cross-veins  of  the  outer  gradate  series  in  both 
wings  strongly  marked  with  black.  Hindiving  with  six  branches 
to  Us.  Fenesteli^i  absent.  Lunnfes  of  forewing  coalesced  into  a 
single,  long  lunule.  Nnmhf^*  of  yradate  crosn-veinii  above  Cu|,  in 
forewing,  9  in  inner,  11  in  outer  Heries;  in  hindwing,  3  in  inner, 
10  in  outer  series. 

T  y  p  e  in  Coll  Tillyard.     Unique. 

Easily  distinguished  by  its  small  si/x^,  broad  and  scarcely 
falcate  fore  wings,  dark  grey-brown  colouration,  absence  of 
fenestella,  and  fusion  of  lunules. 

7.  Drepanacra  frogoatti,  n.sp.     (Plate  xiv.,  fig.  17). 

A  small  specimen,  expanse  15*5  mm.,  in  Mr.  Froggatt's  col- 
lection. Resembles  D,  hardyi  in  size  and  venation,  and  in  the 
absence  of  fenestella;  differs  from  it  in  possessing  a  much  more 
falcate  forewing,  and  a  totally  different  colouration,  this  latter 
being  variegated  as  in  the  type-form  of  />.  hi8t€ihUin  McLach., 
but  duller.  Ground-colour  of  forewing  pale  greyish-ochreous, 
semi-hyaline ;  an  irregular,  dull  brownish  cloud  behind  the 
lunules,  which  i^*e  separate,  four  in  number,  but  not  very  dis- 
tinct; a  slight  brown  cloud  around  the  median  fork,  and  five  or 
six,  faint,  oblique,  brown  fasci®  running  into  the  wing  from  the 
costa.  About  ^\e  of  the  cross-veins  of  the  outer  gradate  series, 
situated  behind  the  lunule,  marked  with  black.  Hindwing 
marked  with  greyish-brown  on  pterostigma,  along  base  of  hind- 
margin,  along  whole  of  outer  gradate  series,  and  on  Cu,b. 

Type  in  Coll.  Froggatt.  Unique.  Not  labelled,  but  Mr. 
Froggatt  tells  me  that  it  was  taken  in  Victoria.  It  resembles  a 
very  dwarfed  D.  instubUis, 

Qenus  Drrpanomina,  n.g.     (Plate  xiv.,  fig.  18). 

Characters  as  given  above  in  the  table. 

A  very  distinct  genus,  easily  recognised  by  the  costal  hump 
on  the  forewings,  the  extreme  falcation  of  both  fore-  and  hind- 
wings,  and  the  f^bsence  of  Cu,  in  the  hindwing. 


Genotype,  D.  {/ibbosoy  n.sp.- 

Apart  from  the  peculiar  shape  of  the  wiAgs,  the  venation 
showH  this  genus  to  be  closely  allied  to  Meyafxnnlna  Banks,  with 
which  it  agrees  in  the  number  and  form  of  the  gradate  veins, 
there  being  three  in  the  forewing  and  two  in  the  hindwing, 
though  the  middle  series  of  the  forewing  and  the  inner  of  the 
hindwing  are  more  complete  than  in  Metjalomina. 

8.  Drepanomina  oibbosa,  n.sp.     (Plate  xiv.,  fig.  18). 

Tafal  lengfh  7  miw.^  forew'uig  10  mm.,  ejt'.pa^isf  21*5  mm. 

Head  brown,  heavily  marked  with  shining  black  <m  epi- 
cranium  and  face;  eyes  dark  brown;  antetuue  pale  brown  at  base, 
the  rest  ochreous,  annulated  with  dark  brown.  T  h  o  r  a  x  :  pro- 
lAorax  blackish,  with  a  rich  orange-brown  median  patch  on 
uotum;  rest  of -thorax  blackish.  With  a  paler  brown  border 
posteriorly  on  metathomx.  Abdomen  (shrunken)  bix>wnish; 
markings  indistinct.  Wings:  for^wiiuja  with  all  veins  alter- 
nately speckled  with  dull  whitish  and  dark  brown,  the  general 
effect  being  a  medium  bix>wii  colour  all  over  the  wing;  posterior 
margin  from  apex  nearly  to  base  marked  with  dark  brc^wn  in 
regular  patches,  isolating  paler  ai-eas  suggestive  of  the  lunules  of 
Drepanacra'j  a  darker  brown  cloud  runs  obliquely  across  the  wing 
not  far  from  the 'f alcatei  Ix^ixier,  and  is  widest  on  the  po8teri(»r 
margin,  and  tapenng  almost  to  a  point  towards  the  costa,  not 
far  from  the  apex;  a  number  of  short,  dark,  oblique  sti-eaks  on 
R,  and  just  proximally  to  the  brown  cloud.  Hindwlngs  with 
venation  around  the  margins,  and  in  distal  half  of  wing,  dull 
brown;  in  basal  half  of  wing,  whitish;  pteix>8tigma  pale  straw- 
colour.     No  fenestella. 

RadiaJI  formiU^  2+1  +  1-*- 1-f  1=6.  Jlindwim/  with  five 
branches  to  Rs;  only  one  false  origin,  but  that  very  strongly 
developed,  Rs  being  stiongly  looped  concavely  to  R,  and  sti*ongly 
bent  at  origin  of  its  most  basal  branch. 

Type  in  Coll.  Froggatt.  Unique.  Not  labelled;  but  Mr. 
Froggatt  informs  me  that  it  was  taken  in  Victoria. 
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Genus  Mboalohima  Bantu.     (Text-tig.8). 

Bankth  Proc.  Ent.  Soc.  WBehiogton,  xi,,  1909,  p.78. 

Whigt  rather  broad,  lanceolate.  Forswittg  with  four  radial 
sectors,  all  simple  except  the  most  distal  one,  which  has  two 
posterior  branches;  three  series  of  gradate  ui-oss-veins;  costal 
space  naiTOw  at  extreme  ba«e,  and  then  bi-oadening  considerably; 
recurrent  costal  veinlet  prestmt,  but  not  conspicuously  branched. 
f/indwiiuf  with  no  true  Cu,;  Cu,  strongly  formed,  shai-ply 
branched  at  cit/":  Rs  with  one  false  origin,  very  oblique  and 
elongated,  and  a  second  crofls-vein  slightly  oblique;  between  the 
two,  R«  is  curved  concavely  tu  K,  and  gives  off  sevei-al  branchen; 
five  branches  to  Rs  altogether;  two  gradate  serien. 

Genotype,  ,1/.  ncuminatn  Banks. 


Text-fiR.8.— \Viii((H  „f  Mtyalomina  uenmi'iia/a  UankH. 
9.  MwiALOMiNA  .\ruJciNATA  Banks.     (Text-fig,8). 
Banks(  1;  p.7H).    Esl>en  PetwNcn(Il;  p.642,  and  PI.  Ixxiv.,  fig.9). 
TliiK  species  appears  to  lie  verj'  rai-c.     Banks'  type  came  from 
Bundaberg,  y.     A  second  specimen  is  in  Mr,  Froggatt's  collec- 
tion (loc.  Queensland),  and  is  the  one  figured  by  Petersen.     The 
specimen,  whose  venation  is  figured  in  Text-fig.8,  was  taken  by 
me  at  One-Tree  Hill,    Brisbane,  on  September  33rd,  19I&,  by 
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sweeping  the  lower  branches  of  a  Hoop-Pine  (Arafiearia  Cun- 
nifi^kamii)  with  a  large  net.  • 

This  is  the  only  species  of  the  genus. 

(}enu8  OxYBiELLA,  n.g.     (Plate  xv.,  fig. 20). 

AfUennas  nearly  as  long  as  forewing.  Whigs  narrow  lanceolate, 
very  sharply  pointed.  Forewing  with  four  radial  sectors,  all 
simple  except  the  most  distal;  inner  gradate  senes  pi^esent,  and 
arranged  close  under,  and  nearly  parallel  to  R:  outer  senes  not 
regularly  formed;  no  middle  series;  costal  space  very  narrow  at 
base,  then  somewhat  broadened;  I'ecun'ent  costal  veinlet  present, 
but  very  weakly  formed.  Hifidwifig  with  no  true  Cu,;  Cuu, 
rather  weak  and  curved;  a  single  rather  long  and  oblique  false 
origin  to  Rs;  Rs  with  four  branches;  jugal  process  very  pro 
minent.     Hind  tUme  broadened,  blade-like. 

Genotype,  0.  bridtoeMiy  n.sp. 

This  genus  is  most  closely  allied  to  Megalotnifui,  irom  which  it 
differs  by  the  narrower  and  more  pointed  wings,  and  the  absence 
of  the  middle  gradate  series  in  the  forewing. 

10.  OXTBIKLLA   BRIDWELLI,  n.sp.      (Plate  XV.,  fig. 20). 

Total  fefigth  4*8,  aiUenfue  5*5,  /urfrmn/j  8,  f'.rpanse  17*5  mm. 

Head  pale  brownish;  f:ye«  black;  antenfue  long  and  slender, 
basal  joint  swollen,  pale  yellowish-brown,  rest  brownish  with 
darker  annulations.  Thorax  :  prothorax  large,  divided  into 
three  by  two  fine  transverse  furrows,  brownish.  Pterothwtuc 
broad,  brownish.  Legs:  femoi'a  brown,  tibiiu  testaceous,  just 
touched  with  rose-pink,  tarsi  testaceous  with  black  claws.  A  b- 
domen  dark  brown,  apex  rounded;  no  visible  appendages. 
Wings:  Jaretoing  semi-transparont  brown,  with  a  clear  whitish 
streak  running  longitudinally  through  distal  three-fifths  of  wing 
to  tip,  a  less  distinct  anci  more  irregular  white  sti*eak  below  it 
in  rogion  between  M|  and  Cu, ;  also  a  subtnangular  whitish  area 
Ijetween  Cu,  and  lA.  All  these  white  areas' bordered  irregularly 
with  black  blotches;  a  number  of  smaller  black  spots  along  R. 
Venation  of  forewing  brownish,  except  branches  of  R  and  M, 
which  are  rose-coloured.  Hhidwiiig  hyaline,  shaded  with  brown 
lightly  on  costa,  pterostigma,  and  hindmargin. 
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Type  in  Coll.  Tillyard.     Unique. 

lliis  very  striking  insect  was  taken  by  Mr.  J.  C.  Bridwell,  of 
Honolulu,  on  September  12th,  1915,  while  collecting  with  me  at 
Kedron  Bix)ok,  Brisbane.  It  was  beaten  out  of  a  small  wattle- 
ti-ec  whose  foliage  was  completely  covered,  and  almost  destroyed, 
by  a  small  species  of  PsylHd. 

Genus  Psychobiella  Banks.     (Plate  xv.,  fig.21). 
Banks  (1;  p.  7 9). 

AiUv.iuur,  quite  two-thirds  as  long  as  fore  wings.  Wut^s  well 
rounded  at  tips.  Forewiiug  with  three  radial  sectors,  two  arising 
close  together  near  middle  of  R,  and  the  third  close  to  the  bane, 
just  distad  from  M;  this  last  gives  off  an  anterior  branch,  strongly 
ai*ched  upwards;  the  middle  sector  is  simple,  the  most  distal 
sector  many-biunched.  Costal  space  of  fore  wing  broad  near 
Imse,  the  recurrent  veinlet  present,  with  a  number  of  forked 
branches.  Two  gradate  series  in  both  wings,  the  outer  very 
long  and  running  nearly  pai*allel  with  the  wing-margin,  the  inner 
with  much  fewer  cross-veins.  Hindtuing  with  two  well-developed 
false  origins  to  Rs;  Cu^  absent,  Cun,  fairly  well  formed,  but  not 
diverging  strongly  from  CU|»  at  ctf/". 

Genotype,  P8,  sordidn-  Banks. 

The  genus  is  a  very  distinct  one,  but  may  be  considered  as  a 
rather  specialised  derivative  from  Mf{iail4}miiicLy  in  which  the 
number  of  radial  sectors  in  the  forewing  is  reduced  from  four  to 
thi^ee,  by  the  shifting  of  the  origin  of  the  second  sector  from  the 
base  on  to  the  stem  of  the  most  basal  one.  This  gives,  as  a  fixed 
generic  condition,  the  arrangement  which  occurs  as  a  frequent 
variation  in  DrepatMcra^  as  shown  in  Text-fig. 6,^. 

There  are  two  closely  allied  species,  which  may  be  distinguished 

as  follows: — 

ForewingH  browii,  with  i^diHh  »tigiiiH;  hiiidwiiigH  with  three 
branches  to  Rt) ;  middle  tibiae  f luiform P».  Mrdida  Banks. 

Furewings  fuscous,  stigma  dull  brown ;  hindwings  with  five 
branches  to  Rs;  all  the  tibiae  slightly  fusiform,  those  of  hind- 
legs  elongated  and  somewhat  flattened P«./nm»,  n.8p. 
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11.  Pbtchobiblla  fusca,  n.sp.     (Plate  xv.,  fig.21). 

Total  length  4*7,  Jorewing  8 '5,  expanse  18  mm. 

Head  :  eyes  dull  black;  anteniue  brown  with  darker  annula- 
tionsy  bsAal  joint  semitransparent  orange-brown,  enlarged;  epi- 
cranUim  hairy,  brown;  face  yellowish-brown.  Thorax  and 
Abdomen  dark  brown.  Ijegs:  forelegs  dark  brown;  the  rest 
pale  testaceous.  Wings:  /arennnys  deep  semitransparent  fus- 
cous, tinged  with  blackish  along  basal  half  of  hind-border;  ptero- 
stigma  dull  brown,  with  a  fine  yellow  line  passing  through  it 
just  below  costal  margin.  Uiiukmng  hyaline,  with  brownish 
stigma. 

T  y  p  e  in  Coll.  Tillyard.  A  unique  specimen,  captured  by 
roe  at  One-Tree  Hill,  Brisbane,  on  September  23rd,  1915,  while 
sweeping  the  branches  of  the  same  pine-tree  from  which  I  ob- 
tained Megalomina  (icn^mituUa, 

Genus  Micromus  Rambur.     (Text-fig. 2). 

Rambur,  Hist.  Nat.  N^vropt^res,  1842. 

Wings  rounded  at  tips.  Foretving  with  four  or  more  radial 
.Hectors,  regularly  and  evenly  spaced  off  from  one  another,  all 
simple  except  the  most  distal.  Two  series  of  gradate  cross-veinR 
in  both  wings.  Hindnnng  with  only  one  false  ongin  to  Rs; 
Cu,  absent,  CU|  close  to  M,  Cud,  weakly  formed.  Ptpvostigma 
strongly  formed,  especially  in  hind  wing. 
Genotype,  J/,  rariegatus  Fabr. 

The  two  Australian  species  of  this  widel}'  distributed  genus 
may  be  separated  as  follows: — 

'Smaller  speoieft,  with  only  five  radial  sectoi'H  in  foi'ewing 

J/.  tOMtnania'  ( Walker). 

Larger  fipeciefl,  with  broader  wings  and  Hix  radial  sectora 

M,  nnaceus  iieTHt. 


f 


12.  Micromus  TASMANiiE*(Walker).     (Text-fig.2). 

Walker,  "Characters  of  undescribed  Neuroptera  in  the  Col- 
leeti<m  of  W.  W.  Saunders,  Esq.",  Trans.  Ent.  Soc.,  v.,  1859.  = 
M.    auMraHis  Froggatt,  Agricultural   Gazette   of   N.  8.  Wales, 

*  In  1852,  Walkerili) deserihed  JJemtrobiiiftamttj-aliM  from  New  Holland 
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1904  (nec  M,  anstrcdii  Hagen,  1858). » if.  froggaiti  Banks  (1; 
p.  7  7,  1  909). 

In  spite  of  the  brevity  and  futility  of  Walker's  description, 
which  ignores  almost  every  point  of  real  importance,  thei^e  can 
be  no  doubt  that  he  described  this  common  species,  for  three 
reasons.  Firstly,  it  is  the  only  Hemerobiid  known  from  Tas. 
mania  (where  it  is  quite  common),  except  species  of  the  genuK 
Drepavaera,  Secondly,  the  measurements  given  by  Walker 
('length  2-2 i  lines,  wings  5-6  lines")  agree  with  the  size  of  Tas- 
manian  specimens  of  this  insect.  Thirdly,  Walker's  remark 
"veins  rather  few,  with  brown  points,"  indicates  the  speckled 
character  of  the  venation,  one  of  the  most  noticeable  character- 
istics of  the  species.  Hence  the  more  familiar  names  given  by 
Banks  and  Froggatt  must  sink  as  synonyms  of  Walker's  name 
tcutmanio!. 

This  species  is  abundant,  not  only  in  Tasmania,  but  also  in 
all,  except  the  driest,  parts  of  Australia.  Tt  varies  greatly  in 
size,  as  well  as  in  the  amount  of  speckling  on  the  veins  of  the 
forewing,  some  specimens  being  very  pale,  others  much  darker 
and  more  variegated.  A  black  mark  covering  mf  and  Cu,  just 
below  it,  and  black  on  the  cross- veins  of  the  outer  gradate  series 
above  the  lowest  radial  sector,  appear  to  be  constantly  present 
in  the  forewing.  The  expanse  of  wing  varies  from  11  to  22  ram., 
females  being  larger  than  males,  and  southern  specimens  gener- 
ally larger  than  northern  ones.  More  specimens  of  this  insect 
exist  in  collections  than  of  all  the  other  Australian  H^merobiidm 
put  together.  Tt  is  one  of  our  most  beneficent  insects,  the  larva? 
destroying  annually  immense  quantities  of  aphides  in  orchards 
and  gardens. 

M,  vinaceus  Qerst.,  is  a  rarer  species,  confined  to  the  N. 
Queensland  coast-line. 


(p.  289);  bin  deBoription  agreeR  with  this  speoies  fairlj'  well  for  size  and 
colouration,  but  bin  statement  **  radii  sector  primus  unifuroatus,  do. 
seoundus  unifuroatus,  do.  tertius  trifuroatus^'  does  not  agree  with  the 
venation,  unlets  his  type  was  an  anomalous  speoimen. 
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« 

Genus  Notiobirlla  Banks.     (Plate  xvi.,  fi^.'i'i,  2.*^). 

Banks  (1;  p.80). 

Small  insects,  with  well  i-ounded  wing-tips,  foi-ewing  much 
onger  and  wider  than  hind  wing.  Fornviwj  with  only  two  radial 
sectors,  both  branched,  and  connected  by  a  cix)S8-vein  running 
from  the  fork  of  the  basal  one  to  near  the  base  of  the  distal  one. 
Jlindwiiig  with  false  ongin  of  Rs  strongly  formed,  very  oblique: 
Cu^  absent.  Outer  gradate  series  completely  absent  in  l)oth 
wings;  the  inner  series  represent^  by  three  or  four  ci-oss-veins 
in  forewing,  only  <me  in  hindwing  (conn€H;ting  M,  to  basal  branch 
»>f  Hs).  Costal  space  of  forewing  more  or  less  widened,  with  the 
recurrent  veinlet  present. 

Genotype,  N.  unita  Banks. 

This  genus  is  a  highly  specialised  reduction  fn)m  a  type  re- 
sembling Ptn/chohifflay  by  the  elimination  of  the  long,  outer 
gradate  series,  and  the  loss  of  one  of  the  two  radial  sectora  arising 
from  near  the  middle  of  R  in  the  forewing. 

N.  Banks  has  described  five  species,  ^.  exfrema,  K.  stiymatiea, 
X.  itiiitn^  X.  Miqua,  and  X.  prpfioitn,  the  last  from  Fiji,  thi» 
othei*s  from  Middle  Queensland.  None  of  these  sjiecies  is  known 
to  mt*.  Two  species  fi-om  8.  Queensland  appear  to  \k*  veiy  dis- 
tinct from  any  described  by  Banks. 

1 3.  Notiobirlla  vihidis,  n.sp.     (Plate  xvi.,  iig.22). 

Total  leiigth  3,/or^ving  6*5,  hindwing  3*8,  expaiine  13*5  mm. 

Head  yellow  ;  t^yrs  black  ;  antenna!  yellowish  shading  to 
bi-owm  distally.  Thorax  and  Abdomen  bright  yellow. 
Lfys  testaceous.  Wings  hyaline,  with  pale  gi^een  venation. 
Foreimng  with  costal  space  only  of  moderate  width,  but  all  the 
cross- veins  densely  branched  along  costa;  distal  itulial  sector 
branched  only  once.  All  the  veins  approaching  the  distal  border 
of  the  wing  divide  into  two  once  onhj^  and  each  branch  diWdes 
into  minute  forkings  at  the  margin.  Some  of  the  veins  near  the 
base  arc  much  thickened,  particularly  M  in  forewing;  Cu,  in 
forewing  arches  up  after  leaving  nif. 

Type  in  Queensland  Museum  Coll.,  Brisbane;  taken  at  Bris- 
bane on  June  26th,  1911,  by  Mr.  H.  Hacker.      Unique, 

26 
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Thifi  very  distinct  and  peculiar  species  might  well  form  the 
type  of  a  new  genus,  since  it  differs  from  all  other  speeiefi  of 
yofiobieffa  by  its  green  venation,  very  reduced  hindwings,  and 
by  the  peculiar  thickening  of  the  veins  near  the  base  of  the  wing. 
I  prefer,  however,  to  leave  it  in  XotlMelln  until  we  know  more 
about  that  genus. 

14.  NoTiOBiKLLA  MULTIPURCATA,  n.sp.     (Plato  xvi.,  fig.23). 

Totnl  fp^tigtA  4,  antenna'  2'7,  J'atr^nny  6*7  by  2*9  wide,  hinii- 
iriny  4*8  by  2*1  wide,  e^t^ns^  14  mm. 

Head,  thorax,  and  abdomen  dark  brown,  the  last  with  pale 
creamy  aimuli  or  crescents  on  the  segments  (much  shninkon). 
L^yt*  testaceous,  middle  and  hind  tibia*  strongly  fusifonii. 
Wings  with  subhyaline,  rather  nacreous  membrane,  the  rertee- 
tions  on  the  forewing  in  the  fi'esh  specimen  being  pink  basally, 
greenish  near  the  middle,  and  purplish  towards  the  tip.  V^ia- 
fian  dull  brownish  in  foi'ewing,  paler  in  hind  wing;  crow*- veins 
and  forks  dark  brown,  except  the  vein  connecting  the  two  ludial 
sectoi's,  which  is  black.  The  veins  appi^oaching  the  distal  lx>rder 
of  the  wing  fork  strongly  at  Uoo  lemh^  so  that  the  branches  which 
fork  minutely  along  the  margin  are  very  numerous  and  close 
together.  In  the  forewing,  M  is  \exy  close  to  the  basal  radial 
sector,  and  is  connected  with  it  by  a  short  cross- vein  from  mf\ 
the  veins  are  not  thickened  near  the  base,  and  Cuj  is  not  arched 
upwards. 

Type  in  Coll.  Tillyai-d.  Unique.  Taken  by  Dr.  A.  J. 
Turner,  at  Coolangatta  (Tweed  Heads),  8.  Queensland,  on  April 
17th,  1915. 

This  species  is  closely  i-elated  to  N,  unita  Banks,  from  which 
it  differs  in  the  dark  colouration,  the  bi*oader  and  more  closely 
veined  costal  space,  and  probably  also  in  the  peculiar  and  abund- 
ant distal  forking  of  the  veins  (not  mentioned  by  Banks  in  de- 
scribing A\  unita),  Fi-om  N,  Miqna  Banks,  it  differs  in  possesa- 
ing  narrower  and  more  elongate  forewings,  the  less  broadened 
and  less  densely -veined  costal  space,  the  much  darker  general 
colouration,  and  larger  size  (expanse  of  N,  obfiqnat  12  mm.). 
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Genus  Carobius  Banks.     (Plate  xvi.,  figs.24,  25). 

Banks  (1;  p.78). 

Small  insects  with  well-ixjunded  wing-tips.  Forrwing  with 
only  two  radial  sectors;  the  distal  one  ainsing  fi'oni  K  near  the 
middle  of  the  wing-length,  and  giving  off  two  postenor  branches; 
the  basal  one  arising  fmm  R  at  about  one-third  distance  fi-oni 
the  base  of  the  wing,  simple,  but  connected  with  M,  (and  also 
with  R  anteriorly,  in  the  specimens  examined  by  me)  by  short, 
stiting  cixiss- veins.  Hitidwiug  with  a  single  false  origin  to  Hs; 
Cua  absent,  Cuju  weakly  formed.  An  outer  giudate  serie^j  present 
in  both  wings,  complete  in  forewing,  but  with  only  four  or  five 
eiTws- veins  in  hind  wing.  No  inner  gmdate  seiies,  but  two  ci-oss- 
veiiis  connect  Cu,  with  M  in  foi-ewing,  and  one  lies  between 
Cu,  and'  Cu,.  In  forewing,  Sc  and  R  run  exceedingly  close 
together,  so  as  to  appear  almost  fused;  the  costal  space  is  fairly 
bixMid,  and  the  recurrent  veinlet  is  present. 

Genotype,  C\  pnlchellus  Banks. 

ThiX5e  sp€x;ies  ai-e  known,  which  may  be  separated  as  follows : 

'Fuivwiiipi  iiiLrmw,  over  two  and  a  half  tiiiicH  iu$  long  asj  broad 

(/.  aiufUfttu**  Bankts. 

Forewing  broader,  le«$8  than  two  and  a  half  tinicH  a.s  long  an 
brood 1. 

fEx|>aii»e  aljout  13  mm.     Foi'ewingn  with  three  weakly  indi- 
cate<l  hi-owniHh  waved  f ai^eiie C,  siiftja'iciafu'*^  n. .sp. 

'•   *j  Kx|>anse  11- Pimm.      FoivwingH  very  pi*ettily  marked  with 

I      iriTj^ular  (hirk  hi-own  stivakH  and  p*itehe8 C.  pufchUlin*  lianki^. 

15.  Carobius  subfasciatus,  n.sp.     (Plate  xvi.,  fig.24). 

Furnwituf  G  mm.  Ilefid^  fh(fnuc,  and  a^fflunfu  bit)wnish  (much 
shrunken). 

Wings:  Jorpwimj  subhyaline,  lightly  suti'usetl  with  bixiwn; 
thi*ee  indistinct,  wavy,  transvei*se  fascia*  near  middle  of  wing, 
the  most  distal  one  lieing  the  broadest.  Venation  very  pale, 
touched  with  brown  on  the  costal  ci'oss- veins;  ci"oss- veins  of  the 
gradate  series  mostly  dark  bmwn;  a  short  black  streak  on   K 
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between  the  origin  of  the  basal  sector  and  the  connecting  cross- 
\  ein.      Iliudnnvii  hyaline,  a  touch  of  pale  bi*own  on  Ktignia. 

Type  in  Coll,  Tillyard,  ivceived   by  exchange  from  (jueenH 
land   Agricidtural    Dei>artnient;    lalx'l   "F.    P.   l>odd,  T<K)wong, 
Brisbane,"  no  date. 

This  species  can  be  separated  from  C  nH^instus^  not  only  by 
its  bi*oader  wings,  but  also  by  the  position  of  the  brown  shading 
of  the  forewings,  which,  in  the  latter  species,  is  darkest  on  the 
hindmargin  and  at  the  a]:)ex;  also  the  black  streak  on  H  is  not 
pi-esent  in  C.  awjutftntf,  C.  jmlchpllus  is  a  very  distinct  and 
clearly-marked  species,  which  could  not  l)e  mistaken,  although 
there  seems  to  be  a  considci'able  amount  of  variation  in  the  shape 
and  extent  of  the  markings.  T  figure,  in  Plate  xvi.,  fig. 25,  a 
specimen  in  my  Collection  fi-om  Brisbane,  which  evidently  belongn 
to  this  species. 

Family  STSYRID^E.     (Plate  xvi.,  fig8.26,  27;  Text-fig.9). 

Small  insects  with  a  general  I'esemblance  to  I/nnt'rofntdff!. 
^c  and  K  distinctly  fu^fd  d'attaliy,  Oidy  r«w  radicJ  sector  in 
/(/reiviH4jit,  M  unbmnched  in  forewings,  brancluxl  in  hind  wings. 
Original  archaic  Cuj  pi-esent  in  both  wings,  r///' being  close  to 
base  of  wings.  Hindwing  with  a  single  false  origin  to  Us,  the 
basal  remnant  of  lis  attached  to  M.  A  weak  coupling-appanitus 
may  be  present.  Costal  space  of  foi-ewings  not  strongly  bi-oad- 
ened,  and  not  carrying  either  a  i-ecurrent  veinlet  or  forked  cross- 
veins.     No  unspecialised  cross-veins. 

I^rva  with  peculiar  specialised  hair-like  mouth-parts;  lives  on 
fi*esliwater  sponges. 

As  is  generally  recognised  at  present,  the  Sitfyrldtf  owe  their 
i-esemblance  to  JJnnerofnidff  not  to  any  close  phyletic  i"elatioii- 
ship,  but  rather  to  convergence  by  reduction.  They  must  be 
regaixled  as  a  highly  reduce<l  otishoot  fi-om  th(?  ancient  semi- 
atjuatic  Otnnyfidtt'.  The  marks  of  OMmyfid  ancestiy  aix^  the  fusion 
of  Sc  and  H  distiilly,  and  the  single?  radial  sector  in  the  foivwin^; 
while*  the  i>eculiar  larval  m<)uth-i>arts  could  only  conceivably  Ik? 
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derived  from  the  elongated  sucking  mouth-parts  of  the  Osmi/lidff, 
and  by  no  stretch  of  imagination  from  the  form  of  moutli-]>arts 
found  in  the  IlewfU'obiid^t,, 

Under  the  name  Hran4;hunifoma  n/foHgi/Ia',  \\'est\v(KKi,  the  larva 
i»f  Sistt/ra  was,  for  loyg,  a  puzzle  t4)  entomologists  and  indeed  to 


..-•••P^-- ... 
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Ti'xt-lig.D. — Venation  of  Nm^/yi  /viAV/7/Mfi,  n.sp.  :  S1-S3,  lniinche.s  of  H»; 

X,  frtW  origin  of  R.s  in  liindwing. 

ziH)logi»tK  in  general.  Ne<Mlham(9)  has  reai-ed  th(^  lar\aof  species 
of  l)oth  the  American  genera,  Stut/ra  and  CfuHnrln,  but  we  do 
not  yet  know  whether  they  feed  on  the  tissues  of  the  sj)onge,  or 
whether  they  use  the  latter  only  as  a  slieltcM-,  from  which  to 
attack  other  small  animals.  The  siime  author  has  su«^«^esttHl  for 
the  imagines  of  this  family  the  appmpriate  name  *'»Sp)ngilla- 
rties.' 
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Genus  iSisyra  Burm.     (Text-fig.9). 
Burm.,  Handb.  Entoni.,  ii.,  Part  2,  p.975. 
To  the  characters  of  the  family  we  must  add,  for  this  genus, 
tlie  al>sence  of  gradate  series  of  cixmjs- veins,  and  the  form  of  the 
prothorax,  which  is  not  eh)ngatiKl.    Tliese  two  characters  separate 
it  from  Ciiniacia^  which  has  not  been  foiuid  outside  America. 
Genotype,  S,  /nscala  Fabr. 

Four  species  of  Si«t/ra  occur  in  Australia,  and  may  Ihj  dis- 
tinguished as  follows: — 

/'Anteiiiuc  with  huHal  joint  cluiigatixl,  nearly  twice  u.s  lon^  att 

'      UHual *S'.  puncUUa  Banks. 

An*  enuio  with  ImiwiI  joint  of  nunnal  lengt li 1 . 

Antiinnte  black  thi*uughout;  furewings  variegateil  with  pale 

and  dark  patolies «S.  turnt4'tf  n.Hp. 

1  Antenna;  nut  black  on  distal  half,  fui'ewingH  alnioHt  unifurnily 

y     bixiwn 2. 

CPtemstignia  dark  bnjwn S.  hnuuteu  Hanks. 

\  Pteitistignia  i-cddish N.  m^fiitiujnia^  ii.sp. 

16.  SisYRA  TUHNKUi,  n.sp.     (Plate  xvi.,  fig.27). 

AnteiuKf  2'5'y  Jorewintj  5*5;  expa^ute  11 '5  mm. 

Head:  ryen  and  atUenmt  jet  black,  cpicranium  sliining 
bix>wn,  rest  of  head  black.  Thorax  and  Abdomen  black. 
Ltiys  dull  yellowish.  Aiial  appencUiyeif  in  the  fonn  of  a  pair  of 
sti*ong  foixieps.  Wings:  /oreiviny  pale  brown,  mottled  with 
darker  patches.  Pterostigma  2  mm.,  dark  brown.  An  oblique 
triangular  dark  patch  across  middle  of  wing,  tapeiing  posteriorly; 
a  second  less  oblique  triangular  dark  patch  below  stigMa,  taper- 
ing anteriorly;  smaller  patches  near  base  and  apex;  the  interven- 
ing spaces  pale:  i)osterior  boixler  mostly  shaded.  J/iudfvifig 
hyaline,  witli  long,  dark  ptinxistigma. 

T  y  p  e  in  Coll.  Tillyaiti.  Four  s^iecimens  taken  by  Dr.  A.  J . 
Turner,  F.E.S.,  at  Armidale,  N.S.W.,  altitude  3, 300  feet. 

17.  SisYRA  RUFiSTHiMA,  n.sp.     (Plate  xvi.,  fig. 26). 
Anff-nna,  ^  2,  9  2*5;  /ornrhty,  $  4*5,  $  5*5;  e.K^MiiMe,  $  9*5, 
9  1 1  mm. 
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Head  rich  brown;  eypn  dark  brown:  anfpinuf  with  basal 
joint  rich  brown,  rost  dark  brown.  Thorax  blackish:  hii» 
testaceous.  Abdomen  blackish,  with  no  clearly  visible  x\\>- 
penda^es  in  ^;  end  of  abdomen  in  9  with  two  cloHi»ly  appi-essefl 
pnx;esseK,  with  flattened,  upturned  ends.  W  i  n  ^  s  :  forpimriif 
uniformly  brown  all  over,  with  lar<ji\  reddish  pterostigma.  Most 
of  the  cross-veins  strongly  darkened.  All  the  veins  shaded  with 
darker  brown,  except  near  base  and  ajx^x.  Jiindirituj  hyaline, 
with  long,  reddish-brown  pterostigma. 

Types,  ^5,  in  Coll.  Tillyard.  A  long  series  taken  in  No- 
vember, 1915,  along  the  river-side  at  National  Park,  N.S.W.,  by 
sweeping  wattle-trees  and  bushes  overhanging  the  water. 

This  species  appears  to  be  closely  allied  to  S,  bninufa  flanks, 
from  Queensland,  but  is  clearly  distinguished  from  it  by  th(» 
much  darker  body-colouration  and  the  i-eddish  pterostigma.  S. 
pnnctaia  Banks  also  fi-om  Queensland,  is  distinguished  by  its 
broader  hindwings,  and  by  the  elongate*!  Imsal  joint  of  the 
antennie. 

Family  BEROTHTD^.     (PlaU^  xvii.-xviii.,  figs.28-:l3). 

llather  small,  somewhat  slenderly  built  insects:  antenna^  shoi-t 
or  moderate  in  length:  wings  variable  in  shape.  No  unspecialised 
cross- veins.  Sc  and  U  fused  distally.  A  single  Hs  pi-esent  in 
forewing,  with  four  to  eight,  8ubpai*allel,  and  I'egularly  an*anged 
branches.  No  false  origin  to  Us  in  hindwing.  M  forked  in 
lx)th  wings.  Cu  forked  in  forewing,  but  no  tnie  Cuj  present  in 
hindwing,  where  Cu^,,  however,  comes  oft*  fi*om  Cui  not  far  fi^om 
posterior  border  of  wing,  and  runs  close  tc»,  and  parallel  with  it. 
Wings  hairy,  especially  along  the  posterior  border,  which  carries 
a  fringe  of  long  hairs.  Peculiar  scales,  of  a  seed-like  form,  de- 
veloped from  modified  hairs,  present  on  some  part  of  the  wing 
(either  on  the  posterior  fringe,  or  on  some  of  the  main  veins). 
Females  with  long,  caudate  appendages. 

I  propose  to  include  in  this  family  the  two  closely  allied 
Holarctic  genera,  lipi'oiha  and  iMoscpIipf^ron,  together  with  the 
ver}'  remarkable,  new  Australian  genus  Spe^^nojfhoreffa,  described 
below.     These  may  be  distinguished  as  follows : — 


1. 
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'WiiigH  evenly  i-ouiuled  at  tipK;  in  the  female,  HUiall,  fteed-Hke 
KcalcH  present  on  the  main  veiiw  of  the  hindwin^^,  over  at 
leiiHt  the  middle  porti(mH  of  M,,  M.^,  and  some  of  the 
branches  of  Rm Spe.miophorfJfa^  n.g.(Type,  N.  diM*tmiiiafa.  n.np). 

Forewings  Huhtriangular,  with  the  outer  margin  excavated; 
no  Heed-like  HcaleH  <m  the  main  veinn  of  the  hindwing  in 
the  female,  hut  flattenetl,  8eed-Iike  Hcales  may  he  prenent 
among  the  hairs  <»f  the  posterior  fringe 1 . 

( Only  four  to  five  branches  of  Rs /ierotha  Walker. 

\^ Eight  brandies  of  Rs /ftoMce/iptcron  A.  Coflta. 

T  doubt  whether  liei'ofJut  and  Isoscdiptrtni  are  i-eally  generic- 
ally  distinct.  The  i-elationship  of  Sj/^^rmttphorelUi  with  these  twi» 
genera  may  well  Ix^  open  to  cjuestion.  They  represent  two, 
isolated  end-twigs  of  a  very  old  stock,  now  nearly  extinct,  rather 
than  two,  closely-related  offshoots  of  a  single  stem.  However,  T 
think  that  the  agreement  in  venational  scheme,  the  hairiness  of 
the  wings,  and,  above  all,  the  very  remarkable  development  of 
HcaJes  from  some  of  the  hairs  of  the  wings,  justifies  us  in  placing 
them  together,  in  spite  of  some  very  obvious  differences  in  form 
of  body  and  shape  of  wing.  The  excavate  form  of  wing  crops  up 
continually  at  different  places  within  the  Neuroptera,  as  also  in 
the  Ijcpidoptera,  and  should  not  be  made  a  Imr  to  the  recognition 
of  closer  affinities. 

With  regard  to  the  development  of  scahvs,  McLachlan  was  the 
first  to  discover  them,  in  hoscdiptei\in{%).  He  noticed  that  the 
hairs  of  the  fringe,  on  the  posterior  margin  of  the  wings,  appeared 
to  be  very  coarse  and  thick.  On  examining  them  with  a  lens, 
he  discovered  that  they  were,  in  reality,  somewhat  flattened 
scales,  "like  the  seeds  of  certain  Umbelliferous  plants,"  but  pro- 
bably not  striated.  McLachlan  further  remarks  that  all  the 
specimens  which  he  examined  wei-e  males,  on  account  of  their 
long,  caudate  appendages  I 

Now,  in  Spet*ni(>pfiorella,  it  is  the  Jhna/ett  which  possess  long, 
caudate  appc^ndages,  and  they  have  apparently  some  use  in  con- 
nection with  the  i>rocess  of  ovipositing.  T  had  myself  taken  the 
females  to  he  mah\s  at  first,  owing  to  these  appendages,  and  was 
only  convinced  of  my  error  when  1   kept  the  insects  in  glass- 
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bottomed  pill-boxeti,  and  noticed  that  thone  which  laid  eggH  all 
possessed  caudate  appendages.  The  eggn  are  stalked  as  in  Chry- 
^topidfr,  and  the  stalk  is  formed  much  in  the  same  manner.  The 
appendages  appear  to  be  of  value  in  helping  the  insect  to  draw 
out  the  stalk  to  its  full  length,  as  they  act  as  a  kind  of  lever  to 
the  end  of  the  abdomen.  When  not  in  use,  thov  are  f^ldcni 
under  it,  with  their  tips  directed  fon*'ards. 

IWring  in  mind,  then,  the  foregoing  facts,  it  scH^ms  fairly 
i*ertain  that  McLachlaii  was  examining  females^  and  not  males, 
of  IitOffcelij)ifrony  and  that  the  development  of  the  si^ales  on  the 
wings  ia  eoniined  to  the  females. 

The  scales  on  the  hindwings  of  the  females  of  Sj)**rmophfprpffa 
art*  interspersed  with  hairs  of  the  usual  form,  lliey  are  small, 
black,  club-shaped,  aiising  from  a  short  stalk,  and  scarcely 
flattened  at  all.  Their  insertions  in  the  ehitin  of  the  vein  do 
not  differ,  as  far  as  T  could  see,  from  the  ordinary  form  of  inser- 
tion  of  a  hair.  (Plate  xviii.,  fig.  30). 

Genus  Spermophorklla,*  n.g.     (Plate  xvii.,  figs. 28,  2\)). 

Cliaracters  as  given  in  the  table  above,  with  the  following 
additions.  No  ocelli,  antenna;  of  modemte  length  (a  little  less 
or  greater  than  half  the  length  of  the  forewing).  Coupling  ap- 
paratus of  wings  absent,  except  for  a  rudiment  of  a  jugal  process. 
Costal  area  of  forewings  exceedingly  narrow  at  liase,  then  widen- 
ing rapidly,  then  narrowing  towards  ptei-ostigma.  Costal  cross- 
veins  branched;  no  recurrent,  basal,  costal  veinlet.  Pterostigma 
well  developed  in  all  four  wings.  Between  Sc  and  R,  only  one 
cross- vein,  continued  downwards  on  to  Cu,.  Rs  connected  to  11 
by  three  cross-veins  in  the  forewing  (one  under  the  pterostigma, 
just  beyond  the  fusion  of  8c  with  R),  and  by  two  only  in  the 
hindwing.  Four  or  five  branches  of  Rs  in  both  wings.  M  fused 
basally  with  R,  and  with  a  cross-vein  between  it  and  R  close  to 
its  origin.  A  single  gradate  series  of  cross-veins  in  the  forewing, 
running  {parallel  to  R  obliquely  through  the  middle  of  the  wing; 

*  (Ireek  airtpfuij  seed;  4^fM^  a  bearing  or  producing;  -ella,  diminutive 
tr  **  the  little  seed-bearer." 

27 
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in  the  hind  wing,  only  the  lower  half  of  the  series  is  present,  con- 
sisting of  four  cross- veins.     Tibiae  without  spurs. 

Females  larger  and  more  darkly  coloui^ed  than  males,  the  latter 
without  any  scales  on  the  hind  wing. 
Genotype,  Sp,  duntetninata^  n.sp. 

The  two  known  species  may  be  easily  distinguished  as  follows : 
Body  •colouration  pale  fawn,   marked  with  brown;  antenna^  Ichh 
than  half  as  long  as  forewing;    ooRtal   croHB-veinR  only  once 
forked;  forewing  clouded  irregularly  with  pale  fawn,  and  one 
darker  brown  blotch;   scales  on  hind  wing  of  female  covering 

nearly  the  whole  of  the  wing Sjik  diAsemifta^a,  n.«p. 

Body-colouration  blackish  and  dark  grey;  antennae  lon^r  than 
half  the  length  of  the  forewing ;  costal  cross-veins  much 
branched ;  forewing  marked  all  over  with  dark,  irregular 
streaks  and  blotches;  scales  on  hindwing  of  female  confined  to 
a  small  area  along  the  middle  portions  of  M| ,  M,  ,  and  three 
branches  of  Rs Sp.  mactda:t%Mnma^  n.sp. 

18.  S.PRRMOPHORELLA  DISSEMINATA,  n.sp.     (Plate  xvii.,  fig.28). 

Total  Ifmgthy  $  5  5,  9  6*5;  alxiam^N,  $  3,  $  .3*5;  /waving,  ^  9, 
$  11*6;  e:epaii8e^  ^  19»  9  24  mm. 

Head  :  t^es  grey,  head  and  antennse  pale  fawn,  a  touoh  of 
brow^n  on  epicranium.  Thorax  brownish,  with  paler  markings 
on  notum;  legs  pale  fawn  or  creamy,  moderately  long,  slender. 
Abdomen  fawn-coloured,  with  an  interrupted  brown  dorsal 
band.  Appendages  of  9  1-2  mm.,  creamy,  slender,  cylindrical, 
hairy;  there  are  also  two,  pointed,  triangular  processes,  0*3  mm. 
long,  closer  to  the  base  of  segment  9,  and  nearly  hidden  by  the 
long  appendages. (Plate  xviii.,  fig. 31).  Wings  with  pale,  almost 
white,  venation,  which,  in  forewing,  is  speckled  all  over  with 
brownish  dots.  Several  of  the  costal  forks  darkened,  also  cross- 
veins  at  each  end  of  the  pterostigma.  Running  obliquely  up- 
ward, from  a  point  about  one-third  of  the  way  along  the  posterior 
border,  is  a  brown  mark,  which  reaches  up  to  M,;  many  irregular 
fawn-coloured  blotches  and  streaks  also  occupy  the  middle  of  the 
wing,  especially  below  the  pterostigma.  All  these  markings  vary 
much  in  intensity,  and  are  more  conspicuous  in  the  females  than 
in  the  males.     Hindwings  without  markings,  except  a  touch  of 
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brown  at  each  eud  of  ptei*ostigiua;  in  9»  ^^i  *"^  ^^^  thi'ee 
branches  of  Rs  above  it  are  clouded  with  black  for  a  »hoi*t  dis- 
tance below  the  pterostigma;  scales  very  numei'ous,  black,  causing 
the  hindwing  to  appear  smoky. 

Types,  (^9,  in  Coll.  Tillyard (Keuthui'st,  N.S.W.,  January 
23rd,  1916). 

Ilab, — Rocky  sandstone-cliffs  and  gullies  north  and  north- west 
of  Sydney,  Murphy ^s  Creek,  Kenthurat,  three  males  and  throe 
females;  Long  Island,  Hawkesbury  River.     December-February. 

This  very  peculiar  insect  was  discovered  by  Mr.  Luke  Gallard, 
of  Eppiug,  in  1914,  at  Kenthurst.  My  specimens  were  taken 
while  on  a  visit  to  the  original  locality  with  Mr.  Gallard.  Tlic 
insect  rests  with  the  wings  in  the  usual  Osmylid  position,  on  the 
fretted  faces  of  caves  and  hollows  in  the  sandstone-cliffs  and 
escarpments.  It  makes  no  attempt  to  escape,  its  colouration 
rendering  it  absolutely  invisible,  unless  one  has  previously  marked 
the  spot  where  one  of  them  alights.  In  company  with  it,  but 
less  common,  was  the  it^markable  ghost-like  Myrmeleontid,  Xan- 
t/udean  hefnuti,  whose  colouration  is  very  similar.  Mr.  Gallai-d'.s 
method  of  disturbing  these  insects  was  very  ingenious,  and  I 
found  it  most  effective.  Using  a  thick,  leafy  branch  about  a 
yard  long,  cut  from  some  tree  or  bush,  he  rustled  it  vigorously 
into  eveiy  hole  and  comer  of  the  cave.  All  the  lacewings,  which 
were  touched,  would  flutter  out  fi-om  their  hiding-places,  and 
settle  a  yard  or  two  further  on,  when  they  were  easily  pill-boxe<l. 

Several  patches  of  the  stalked  eggs  were  found,  thei-e  l)eing 
from  thirty  to  fifty  eggs  in  a  patch,  which  closely  i*esembled  thv 
fructification  of  a  small  patch  of  moss.  Tlie  eggs  are  very  similar 
to  those  of  Chrt/sopOj  but  slightly  rounder;  both  egg  and  stalk 
are  cream-coloured.  My  three  females,  confined  in  pill-boxes,  set 
to  work  almost  at  once  to  lay  eggs,  from  twenty  to  fifty  apiece. 
The  ^g  is  an  elongate  spheroid,  length  0*75  mm.,  and  breadth 
through  middle  0*35  mm.  (Text-fig.  1 0,  a).  It  is  supported  on  an 
excessively  fine  stalk,  varying  in  length  from  3  to  5  mm.,  and  so 
delicate  that  it  d«x«  not  always  supjwrt  the  eg<(  firmly,  but  may 
bend  with  the  weight  of  it.     This  stalk  is  hollow  throughout 
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except  at  the  extreme  base  and  tip.  It  is  stoutest  at  its  base, 
where  the  diameter  of  the  cross-section  is  0*013  mm.,  that  of  the 
lumen  being  0*005  mm.  It  then  tapers  rather  rapidly  until,  at 
about  one-fifth  of  the  total  length  from  the  base,  it  is  only 
0*007  mm.  wide,  with  a  lumen  of  about  0*003  mm.  It  then  con- 
tinues to  taper  more  gradually,  reaching  a  width  of  only  0*005 
mm.,  with  a  lumen  of  only  0*002  mm.,  close  up  to  the  egg. 

Q  During  the  embryonic  period,  the  egg  becomes 

curiously  speckled,  until  it  appears  an  absurd- 
looking  object.  This  peculiar  marking  is  due  to 
the  early  development  of  a  pair  of  dark  patches  of 
pigment  on  alternate  segments  of  the  embryo.  As 
the  latter  is  very  elongated,  it  becomes  curved 
round  the  egg^  so  that  a  double  band  of  five  pairs 
of  dark  spots  is  clearly  visible  (as  shown  in  Text- 
fig.  10,  6).  These  spots  appear  on  the  fourth  day, 
and  are  followed,  on  the  fifth,  by  a  pair  of  smaller 
.spots,  marking  the  position  of  the  mesothorax. 
The  unpigmented  prothorax  and  head  lie  curved 
around  the  anterior  pole  of  the  egg,  which,  there- 
fore, appears  unspotted.  On  the  eighth  day, 
smaller  mid-dorsal  spots  appear  on  all  the  segment«>. 
Tlie  young  lai-va  (Plate  xviii.,  fig. 3 2)  emerges 
on  the  tenth  day  after  the  egg  is  laid.  It  is  a 
long,  slender  creature,  some  2*5  mm.  in  length, 
and  exceedingly  active.  It  descends  the  ^g-stalk 
at  once,  and  moves  of!'  at  a  rapid  pace,  with  the 
l<M>pirig  gait  of  a  Geometer  caterpillar,  using  its  small  legs  and 
anal  clasper  for  walking.  Unfortunately,  I  could  And  no  food 
suitable  for  these  peculiar  larvee;  so,  after  fixing  and  mounting  a 
numlx^r  of  them,  I  let  the  rest  go  fi^ee  on  the  rocks  at  the  bottom 
of  my  garden.     The  only  food  which  suggests  itself  to  me  as  at 


Tcxt-lig.lU. 


*  StalktN.!  eggs  of  Spertnopitot'eJta  diMfttmiuatUf  n.sp.,  (  x  12'5) :  a,  freshly 
laid;  //,  live  dayH  old.  l'iT)file-view,  Mhowing  tlie  five  pigment-spots  on  one 
Hide  of  embryo  only.  The  Hixth,  Hmidler  8pot  iiidicateH  the  position  of  the 
lueHothorax. 
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an  likely  is  the  caterpillars  of  the  snmll  Pyralid  moths  which 
inhabit  the  caves  and  i-ocks  ho  abundantly,  lliese  caterpillarH 
atv  not  known  for  i»ei'tain,  but  it  is  8upj^>o8e<l  that  they  arc 
noctiniialf  and  feed  upon  the  j^iatches  of  lichen  on  the  i*ocks.  As 
will  lie  seen  from  the  figui-e  in  Plate  xviii.,  ftg.32,  the  larva  of 
Spermophi/refla  iniglit  CAsily  j>ass  unnoticed  amongst  such  cater- 
pillai*s.  Tt  is  prolmble  that  its  great  activity  and  pi*otective 
colouratiim  enable  it  to  discover  the  coloiucs,  or  hiding-places,  of 
the  Pyi-alid  larvic,  and  to  dwell  with  them  without  causing 
them  any  alarm,  lliev  could  then  be  attacked  and  eaten  at 
leisuiv.  Tlie  mouth-parts  of  the  larvie  aitj  very  peculiar,  adapted 
for  sucking,  but  the  mandibles  &vq  neither  elongated,  as  in 
Ottmt/fUIify  nor  curved,  as  in  Chrf/tfopid/f  and  Hnnerobiidtf. 

Tlie  young  larva,  when  hatched,  has  the  head,  prothoi*ax,  and 
legs  citjam-coloured,  except  for  the  black  eye-spots,  and  a  touch  of 
jiale  bix>wn  on  the  lie»id  and  neck.  The  metathorax  and  the  even 
segments  of  the  abdomen,  from  the  second  to  the  eighth,  are 
deeply  shaded  with  bnjwn,  each  carrying  two,  very  large,  lateral 
blotches,  and  a  snmller,  ceuti*al,  dorsal  )>atcli.  'Hie  meso thorax 
and  the  <Kld  segments  of  the  abdomen,  fi*om  the  first  t<i  the 
si»venth,  arc  ci'eamc4>loui'ed,  with  a  small,  centml,  doi*sal  (mtch 
of  bi-own.  The  ninth  ubdominul  segment,  cariying  the  anal 
clttsper,  is  purc  ci'eam-coloui*e<i. 

TTie  Hguiv  in  Plate  xviii.,  fig. 32,  shows  the  larva  after  lx?ing 
fixed  and  mounted.  In  actual  life,  however,  when  at  i-est,  it  is 
coiisideitibly  more  elongateil,  and,  when  tmvelling  <|uickly  along, 
it  extends  itself  to  a  great  length. 

Tlie  mouth-parts  (Plate  xviii.,  fig.'53)  ai*e  i-ather  peculiar. 
Tlie  niaiidihiett  (md)  arc  bi"oad  at  the  Ixase,  about  as  long  as  the 
head,  and  ta^^ering  to  a  point,  the  inner  nmrgin  tx'ing  strongly 
curved.  They  are  sti-ongly  gi-ooved  beneath,  the  nmxillw  fitting 
into  the  grooves.  The  nuu>:UJ(t^  ('"-''i)  resemble  the  mandibles, 
but  arc  less  sti*ongly  chitinised,  narmwer  at  the  base,  and  gr<x)ved 
on  the  upper  surface.  The  combine<l  maxilla  and  mandible 
form  a  sucking- tulie  whoue  lumen  is  very  nearly  straight,  except 
at  the  base.     'I  here  are  no  maxillary  palpi.     The  labial  palp%(lp) 
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are  placed  dose  together,  three- jointed,  and  slightly  longer  than 
the  mandibles.  The  basal  joint  is  short  and  moderately  narrow, 
the  second  longer,  broader,  and  somewhat  fusiform,  the  third 
long,  very  narrow  and  seta-like  The  labmm  (Ir)  is  merely  a 
weak,  slightly  bifid  projection  between,  and  slightly  above,  the 
mandibles. 

The  head  itself  is  curiously  elongate,  the  black  eye-spots  being 
placed  laterally  close  up  to  the  anterior  border.  The  ttntentifr 
(ant)  are  situated  just  in  front  of  the  eye-spots,  above  the  man- 
dibles, and  closely  resemble  the  labial  palpi.  They  are,  however, 
longer,  and  four-jointed.  The  basal  joint  is  short  and  fairly 
thick;  the  second  joint  is  somewhat  broader  and  slightly  fusiform 
as  regards  its  distal  two-thirds,  but  the  l)asal  third  is  narrower, 
and  the  outer  border  is  slightly  dentate  or  ridged  at  one-third 
from  the  base;  this  ridging  probably  representing  the  beginning 
of  the  formation  of  a  number  of  small  segments  from  this  joint. 
The  third  joint  is  long  and  very  slender,  the  fourth  merely  a 
sharply-pointed,  seta-like  termination.  The  neck  or  tnicrothorojr 
(rnc)  is  very  conspicuous,  elongated  and  rather  narrow. 

Larval  Types  in  Coll.  Tillyard.  Three,  mounted  on  one 
slide;  hatched  on  February  2nd,  1916,  from  eggs  laid  by  the 
type  9,  on  January  23rd,  15116. 

19.  Spermopuorella  maculatissima,  n.sp.    (Plate  xviii.,  iig.29). 

TotiU  It'uyth,  (J  5'3,  9  7;  abdovncn,  (J  3,  9  38;  farefviiiy^  ^  9*5 
9  11 '5:  expanse^  (J  19*5,  9  23*5  mm. 

Head  hairy,  dark  grey:  eyes  blackish;  antenna;  brownish, 
more  than  half  as  long  as  forcxving.  Thorax  dark  greyish- 
black,  prothorax  hairy,  metathorax  paler  on  posterior  border 
of  notum.  Legs  slender,  hairy,  testaceous,  spotted  with  blackish 
on  femora,  tibift,  and  apices  of  tarsal  joints.  Abdomen 
blackish,  with  a  pair  of  gi*ey-browii  spots  placed  latero-dorsally 
on  each  segment  near  its  apex.  Appendages  of  9  closely  resem- 
bling those  of  Sp,  dissnuinata  9  iii  size  and  shape.  Colour 
testaceous.  Wings:  Jort^innif  with  venation  speckled  alter- 
nately with  straw-colour  and  black,  the  black  spots  and  mark- 
ings being  very  frequent:  many  of  the  small,   branching  veins 
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around  the  wing- border  strongly  outlined  and  thickened  with 
black.  The  whole  of  the  forewin<^  is  heavily  marked  with 
irregular  greyish-black  streaks,  .tpots,  and  blotches,  tending  to 
form  oblique  fascise  across  the  wing.  Ptei'ostiyma  well -formed 
in  both  wings,  spotted  with  black  along  costa.  Tip  of  forewing 
more  evenly  rounded  than  that  of  Sp.  distfeminatn,  and  costal 
area  of  same  wing  more  abruptly  dilated  near  the  base;  costal 
crass-veins  more  irregularly  placed,  and  much  branched.  Hiiid- 
winy  not  speckled,  venation  testaceous  along  Sc,  R,  and  Rs,  dark 
grey  to  black  on  the  rest  of  the  wing:  in  $,  M,,  Mg,  and  the 
three  branches  of  Rs  above  them,  are  provided  with  scales  over 
a  moderate-sized  area  in  the  middle  of  the  wing. 

(Note,  -In  figuring  the  two  species  of  Sj^rmophorella,  I  have 
omitted  the  short,  bristly  hairs  which  are  present  on  all  the 
veins,  in  order  to  show  up  the  venation  more  clearly.) 

Types:  ^Jj,  in  Coll.  Tillyard  (Brisbane;  September  23rd, 
1915). 

Hah,  -One-Tree  Hill,  Brisbane;  two  males  and  two  females, 
taken  on  a  hot  afternoon,  disturbed  while  resting  on  the  face  of 
a  cutting  about  half-way  along  the  road  to  the  summit.  Sep- 
tember. 

The  four  specimens  captured  were  put  separately  into  pill- 
boxes alive.  The  same  evening,  both  females  laid  a  number  of 
stalked  eggs,  from  twenty  to  thirty  apiece.  These  were  very 
similar  to  those  described  for  Sp,  disseminata,  but  the  eggs  had 
a  slight  greyish  tinge.  They  hatched  on  the  tenth  day  after 
being  laid.  During  the  embryonic  period,  the  eggs  darkened 
to  a  semiopaque  grey,  through  which  a  double  band  of  black 
markings  made  itself  visible  on  the  developing  larva.  The  young 
larva,  when  hatched,  resembled  that  of  Sp.  disseminata  in  size, 
shape,  and  actions;  but  it  was  of  quite  a  different  colour,  the 
ground-colour  baing  pale  grey,  with  large  black  spots  on  alter- 
nate segments.  It  would  seem,  €hen,  that  this  larva  inhabits 
the  darker  rocks  which  are  so  common  around  Brisbane,  and 
probably  preys  upon  Lepidopterous  caterpillars,  which  feed  on 
the  lichens  of  the  rocks.  I  was  unable  to  obtain  suitable  food 
for  my  larve,  and  they  all  died. 
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Family  TRICHOMATIDiE/  fam.nov. 
(Plate  xviii.,  tig.34;  Plate  xix.,  tig.35.) 

Small  or  moderate-sized  insects,  with  the  whole  body,  and  the 
veins  and  margins  of  the  wings,  densely  clothed  with  thick  hairs. 
Head  moderately  wide,  the  basal  joint  of  the  antenna*  much 
enlarged,  sometimes  by pertrophied .  Wings  variable  in  shape. 
Costal  area  of  forewing  narrow;  recurrent  veinlet  at  Imse  either 
absent  or  rudimentary.  lu  forewing,  8c  and  R  run  close 
together,  but  remain  quite  separate  throughout  their  length: 
cross- veins  between  them  either  absent,  or  one  only.  In  the 
hind  wing,  Sc  and  R  also  remain  quite  separate,  but  are  some- 
what further  apart.  A  single  radial  sector  present  in  both 
wings,  with  3-5  branches.  M  fused  basally  with  R,  and  forked 
in  both  wings.  Cu  forked  in  forewing,  simple  in  hindwing 
(original  Cu,  absent).  No  unspecialised  cross-veins  present, 
there  being  only  a  single  (distal)  gradate  series  in  forewing,  two 
or  three  cross-veins  connecting  Rs  with  R,  and  a  few  others 
placed  in  suitable  positions  for  supporting  the  main  veins;  in 
hindwing,  very  few  cross- veins,  and  no  gradate  series.  Along 
posterior  border  of  wing,  there  are  numerous,  short  branches 
from  the  main  veins;  this  border  also  carries  a  dense  fringe  of 
very  long  hairs,  which  may  even  exceed  in  length  the  width  of 
the  wing  itself.  A  small  coupling  apparatus,  with  frenulum, 
present  at  bases  of  wings.    No  false  origin  to  Rs  in  hindwing. 

I  propose  this  family  for  the  reception  of  two  extraordinary 
insects  recently  captured  at  light,  one  by  Mr.  O.  Lower,  at 
Broken  Hill,  N.S.W.,  the  other  by  Dr.  A.  J.  Turner,  at  Hris- 
bane.  Though  very  different  in  appearance,  these  insects  are 
united  by  a  large  number  of  common  chai*acters.  They  also  differ 
from  all  Neuroptera,  except  the  Chryaopiua',  in  combining  the 
absence  of  fusion  of  8c  and  R  with  the  presence  of  only  one  Hs 
in  the  forewing.  Their  differences  from  Chry8opidn>  are  so  great 
and  obvious  as  scarcely  to  need  commenting  upon,  since  they 
possess  none  of  the  striking  specialisations  of  that  family.  They 
differ  from  all  other  Neuroptera  in  the  immense  developnient  of 


*  Greek  r/st  )^(o/uui  ;r  a  ahook  of  hair. 
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hairs  upon  the  body  and  wings;  indeed,  I  know  of  few  Trichop- 

terous  insects  even  that  have  snch  a  hairy  appearance. 

Two  genera   are   represented,    which    may    he  separated   as 

follows, — 

WingR  of  moderate  breadth,  slightly  falcate,  the  margin  below 
the  apex  being  slightly  excavated.     Antennae  with  basal  joint 

not  unduly  enlarged 

Genus  Trichoma,  n.g.     (Type,  T,  ffracifipenne,  n.  sp. ). 

Wings  elongate,  excessively  narrow,  fore  and  hind  margins  par- 
allel, apex  almost  in  line  with  hind  margin.     Antennae  with 

greatly  hypertrophied  basal  joint 

iienvLH  Stenohiti/ay  n.g.     (Type,  St.  hirautiMtima,  n.sp.). 

Genus  Trichoma,  n.g.     (Plate  xix.,  fig.34). 

Characters  as  given  above  in  the  generic  key,  with  the  follow- 
ing additions.  Size  moderate  (about  1  inch  expanse),  antenna* 
nearly  as  long  as  forewing;  three  branches  to  Rs  in  forewing, 
four  in  hindwing.  In  hindwing,  Cu,  runs  parallel  to  posterior 
margin  from  just  above  the  ending  of  1 A  to  the  point  where  M, 
branches,  and  then  curves  down  to  meet  the  wing-border  just 
before  the  tornus:  from  this  part  of  Cu,,  oblique,  much-branched 
vein  lets  descend  to  the  border;  Cu,  is  also  connected  with  lA, 
from  just  above  the  end  of  the  latter,  by  a  vein  running  back  to 
I A  parallel  with  the  border.  Costal  cross- veins  in  forewing  all 
branched  before  pterostigma;  the  most  basal  one  is  tending  to 
become  a  true,  recurrent  veinlet. 

Genotype,  T.  gracUipeiiiie^  n.sp. 

20.  Trichoma  oracilipennb,  n  sp.     (Plate  xix.,  fig.34). 

Total  lei^tht  10:  abdomen,  ^)  forewing,  12;  expanst^  25  mm. 

Head  dark  brown,  eyes  very  dark;  antennas  with  basal  joint 
dark,  hairy,  the  rest  a  medium  brown,  barely  pectinate.  Thorax: 
prothorax  dark  brown,  hairy,  divided  into  two  by  a  transverse, 
median  groove.  Pterothorax  dark  brown,  about  as  wide  as  head; 
moderately  hairy,  rather  shiny,  with  pale  brown  markings  along 
the  sutures  and  posterior  border.  Legs  of  medium  length,  hairy, 
brown;  tibie  without  spurs;  tarsi  5-jointed,  the  basal  joint 
nearly  as  long  as  the  other  four  together.  Abdomen  dark 
brown,   hairy;  Appears  narrow  when  viewed  dorsally,  broad  in 
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profile  (probably  cylindrical  and  of  moderate  breadth  in  life): 
two,  short,  subconical,  anal  appendages  present.  (Sex  indeter- 
minate). Wings  subhyaline,  clouded  with  pale  brown.  Veins 
and  hairs  mostly  brown,  but  a  very  delicate  effect  of  silvery-grey 
patches  is  produced  in  forewing  by  the  areas  on  either  side  of 
the  gradate  series,  and  a  few  smaller  patches  along  M  and  the 
margins,  possessing  a  whitish  venation  with  whitish  haii*s  upon 
it;  this  effect  is  heightened  by  patches  of  dark  brown  along  the 
gradate  series,  on  the  pterostigma,  and  irregularly  round  the 
wing-margins.  The  hairs  of  the  fringe  are  chiefly  pale  brownish 
or  brownish-grey,  but  there  are  a  number  of  conspicuous  patches 
of  dark  brown  hairs,  especially  along  the  posterior  margin,  in 
both  wings.  Cross-veiuB  in  forewing  :  five  in  the  gradate  series 
from  M,  up  to  R;  three  between  R  and  Rs  (inclusive  of  the 
uppermost  one  of  the  gradate  series);  one  below  Rs  just  proximad 
from  the  gradate  series;  one  from  base  of  Rs  to  M;  one  between 
M,  and  M,,  and  a  second  just  below  it;  also  an  oblique  one  sup- 
porting the  wide  forking  of  M,;  one  between  Cu,  and  Cu.,,  and 
one  between  1 A  and  2 A  not  far  from  base.  Cross-veins  in  hitui' 
toiiig  :  one  between  Sc  and  R  above  middle  of  wing;  one  only, 
distad  from  this,  between  R  and  Rs,  and  two  exactly  below  this, 
one  above  and  one  below  M, ;  an  oblique  one  supporting  the 
forking  of  Mo;  one  connecting  mf  to  Rs;  and  one  from  base  of 
M  to  Cu. 

T  y  p  e  in  Coll.  Tillyard.  Unique.  Taken  at  light  by  Mr.  O. 
Lower,  at  Broken  Hill,  N.S.W.     Undated. 

Qenus  Stenobiblla,  n.g.     (Plate  xix.,  fig.35). 

(vharacters  as  given  in  the  generic  key,  with  the  following 
additions.  Size  rather  small  (expanse  about  three-quarters  of 
an  inch);  antennae  aliout  two-thirds  the  length  of  the  forewing: 
three  branches  to  Rs  in  both  wings.  In  hind  wing,  Cu,  comes 
very  close  to  posterior  margin  at  the  level  of  the  ending  of  lA, 
and  thence  onward,  for  about  one-third  of  the  wing-length,  runs 
parallel  to,  and  just  above,  the  wing-margin,  giving  off  a  number 
of  exceedingly  short,  unbranched  veinlets  to  it;  Cu,  is  connected 
with  1 A  by  a  cross- vein.    Costal  cross- veins  in  forewing  branched 
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only  to  about  half  the  wing-Ieiigth  from  the  base.  Owing  to 
the  narrowness  of  the  wing,  all  the  main  veins  tend  to  assume  a 
nearly  parallel  course:  the  hindwing  lias  only  six  specialised 
cross-veins,  three  near  the  base,  and  three  just  beyond  the 
middle.  Fringe  of  posterior  margin  very  long;  in  hindwing. 
near  the  base,  its  hairs  are  longer  than  the  wing  is  wide. 
Genotype,  St.  hirtfutissima,  n.sp. 

21.STKN0BIELLA  HIKSUTIS8IMA,  n.sp.     (Plate  xix.,  fig.35). 

Total  length,  5;  abdotfteny  2*5;  foreimiiy,  9;  expanse,  18*6  mni. 

Head  blackish,  hairy,  touched  with  brown  on  epicranium; 
some  of  the  hairs  pale  greyish;  eyes  dark  grey;  anteniuf  black, 
the  basal  joint  0-8 mm.  long,  swollen,  very  hairy.  Thorax 
hairy,  blackish,  touched  with  dark  brown;  some  pale  grey  hairs 
on  prothorax.  Leg$  short,  dull  brownish-grey:  tibise  without 
spurs;  tarsi  with  five  short  joints.  Abdomen  very  short, 
slender,  hairy,  blackish,  touched  with  pale  grey  apical ly  on  each 
segment.  Appetidages  very  minute,  conical.  (Sex  indeter- 
minate). Wings  subhyaline,  clouded  with  dull  greyish-brown; 
fore  wing  with  slightly  darker  patches,  irregularly  placed  around 
the  margins  and  along  the  gradate  series;  three  indistinct  patches 
along  lis,  and  two  lying  upon  Cu;  apex  slightly  darkened. 
Plerostigtna  slightly  darkened  in  both  wings;  fringes  uniformly 
dark  grey.  Cross-veitis  in  /aretviny  :  five  in  the  gradate  series 
fnim  M3  up  to  H:  another  from  R  to  lis  a  little  proximad  to  the 
top  vein  of  the  gradate  series;  one  between  R  and  M  near  base, 
another  between  M  and  Cu,  just  distad  from  cu/]  and  one  below 
it  from  Cu.^  to  lA;  two  more  placed  more  distal  ly  between  M^ 
and  Cu,,  and  one  joining  Cu,  to  the  upper  branch  of  Cum.  Crosa- 
i?eifis  in  hitulfcitig  :  three  at  about  the  same  level,  distad  from 
middle  of  wing,  one  from  R  to  Ks,  one  from  M,  upwards  to  the 
lowest  branch  of  Rs,  and  one  from  M,  to  Cu, ;  three  more  near 
the  base,  one  from  Rs  to  M,  one,  nearer  still,  from  M  to  Cu,  and 
one,  more  distally  placed,  from  Cu,  to  lA.  Numerous,  small 
veinlets  descend  upon  the  posterior  margin  in  both  wings. 

Type  in  Coll.  Tillyard.  Unique.  Taken  at  light  by  Dr.  A. 
J.  Turner,  at  his  house  at  Sherwood,  near  P»risl)ane.  November 
10th,  1915. 
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This  extraordinary  iosect  is  clearly  a  highly  specialised  oflFshoot 
from  the  more  normal  form  represented  in  Tricfut^tM.  The  very 
narrow  and  elongated  wings,  with  long  fringes,  mark  it  off  from 
all  other  Neuroptera. 

Posiscriplj  added  May  lat,  1916, — Since  the  completion  of  this 

paper,  I  have  received  from  Mr. Luke  Gallard,  of  Epping,  N.S.W., 

a  living  specimen  of  a  fine  new  species  of  iltefiobiellay  which  he 

captured    while  beating   bushes  and  low   trees  at   Kenthurst, 

N.S.W.    This  remarkable  insect,  when  alive,  rests  with  its  wings 

forming  a  steep  roof  over  its  back,  and  proje<;ting  far  beyond 

p^»v^^^  the  end  of  its  body.     When 

\.    ^^^^^  resting  on  a  twig,  the  antenne 

^^^v^  ^\^  are    directed     straight     for- 

^'^^^[i!>-»p:^ii>^  wawls,   while  the   body  and 

_^_^.^^^^^^.  ..j^u '^tyj^^z^^^^^S^  wings  are  held  rigidly  at  an 

angle  of    about    30     to  the 
Text-ti}(.ll.*  plane  of  rest.     As  the  wings 

are  a  dull  brownish  colour 
with  irregular  grey  markings  and  numerous  hairs,  the  effect  pro- 
duced is  that  of  a  broken-off  stump  of  a  small  side-twig.  The 
principal  factor  in  the  success  of  this  disguise  is,  of  course,  the 
length  of  the  wings.  A  pencil  sketch,  which  I  made  of  the 
insect  at  rest,  is  reproduced  in  Text-flg.ll.  I  append  a  short 
description  of  this  new  species,  which  ]  have  dedicated  to  its 
discoverer. 

Stbnobiblla  oallardi,  n.sp.     (Text-figs.  11-12). 

7^ot€U  f^igth,  b*b:  iibdotnen,  2*8;  J'orewi^ig^  9*3;  hindwitig^  8*4 
mm.  [Measurements  of  the  dried  specimen;  the  living  insert 
was  considerably  larger].     8ex  indeterminate. 

Head  dark  brown,  touched  with  grey;  eyes  dull  blackish; 
aiUeiitia  5  mm.  long,  dark  brown,  basal  joint  0*8  mm.,  veiy  hairy, 
not  quite  so  much  enlarged  as  in  67.  hirsiUisaima.  Thorax 
and  legs  dark  brown.     A  b  d  o  m  e  n  brownish  black.     Wings 

*  SfttMfn'tJfa  tfo/Zardi,  ii.Hp.,  at  ixiMt  on  ii  twig,  tu  Hhuw  iiatninl  poHitioii 
of  holding  wiiigH  and  aUlomen  (di-awn  in  outline  only);  (  xS^). 
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dull  semi  transparent  brown,  hairy,  the  forewing  irrofated  with 
grey  in  irregular  patches,  and  with  a  few,  indistinct,  dark  brown 
spots;  a  pale  spot  on  the  costa  just  beyond  pterostigma,  and  an 
oblique,  faint,  dark  band  along  the  gradate  series.  Shape  much 
as  in  St,  hirautisinina,  but  forewing  slightly  wider  in  comparison 
with  length,  hindwing  narrower  at  base  and  more  broadened 
towards  tip.  Friitge  of  uniformly  dark  brown  hairs,  not  so  long 
as  in  .S'^  hirsutissima.  Veiiation  (Text-iig.l2)  broadly  as  in  St. 
hirafitissinia,  but  differing  in  the  following  points.      Jn  lK>tli 


Text-tig.  12. — Veiiatiuii  of  SU.iiolmfla  yaffanll,  n.sp. ;  (  x  9). 

wings,  2Sc  is  shorter;  and  hence  there  are  more  branch- veins 
running  up  to  C  from  distal  end  of  R.  In  forewing,  the  cross- 
vein  from  near  the  distal  end  of  Cu^  up  to  Mo  is  strongly  oblique 
(normal  in  St,  hirsutissima);  in  hindwing,  there  is  an  extra 
cross-vein  placed  distally  l>etween  M,  and  M^,  exactly  in  line 
with  the  one  above  it. 

^o^.^Kenthurst,  N.8.W.  Taken  by  Mr.  (jlallard  on  April 
23rd,  1916. 

Type  in  Coll.  Tillyard.     Unique. 
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KXPLAXATTON  OF  PLATKS  XIT.  XIX. 

Plat©  xii. 

Fij(.  I. — Ithone  J'uftn,  ii.Hp.;  (  x  4). 

Fiff.2. — Ifhofit  fnftn,  n.ap. ;  head,  prothoiux,  and  forelegn,  viewed  from  in 
front;  (  x  6);  (aw/,  antennse;  <•/,  olypeus;  r^i,  ooxa  of  foreleg;  f,  eye; 
ep,  epicraniuni;  f/,  gena;  //>,  labial  palp;  h\  labnim;  tuft,  mandible; 
mxp,  maxillary'  palp;  pt\  prothoi-ax). 

Fig.r^. — Ithone.  fiUixi^  n.Bp.;  tibial  spines;  (  x  13);  ^;>,  spines;  /«',  tibia;  /«. 
basal  joint  of  tarsus. 

Fig.4. — If  hour  /uitn,  n.sp. ;  appendages  of  male,  dorsal  view;  (  x  8);  /,  in- 
ferior; M,  superior. 

Fig.."». — Jthon*-  j'lift'a^  n.sp.;  appendages  of  male,  pmfile  view;  (  x  8);  ».  in- 
ferior; «,  superior. 

Fig.tS. — Ithotte  fultri,  n.8p. ;  appendages  of  male,  posterior  view;  (  x  8);  /, 
inferior;  *,  superior. 

Fig. 7. — Ithane  fiisra  Newman;  appendages  of  male,  dorsal  view;  (x  8); 
(.  inferior:  m,  superior. 

Fig.  8. — I  thane  fnitra  Newman;  appemlages  of  male,  profile  view;  (  x  8): 
I,  inferior;  *,  superior. 

Fig. 9. — Ithone  fn^ca  Newman:  appendages  of  male,  posterior  view;  (  x  8): 
I,  inferior;  «,  superior. 

Plate  xiii. 
Fig.  10.-  -]>ri'/ittm'.ftteryx  /iludtt-noMn*  (Linn.).      Venatitui:  (  \  S). 
Fig.  1 1.  —l>i^jiiineitltry.v  ftlialtfno'ideH  (IJini. ).      Feuestella;  (  ■<  'JO). 
Fig.  1*2.  —Drt/Mttmctfi  hitttn'/iM  (McTjafh. ).      Venation;  (  v  S). 
Fig.  \:\.  -DrtjMtwu'tfi  hutnUU  (Mcl^trh. ).      Fenestella:  (  ^  20). 
Fig.  14. — Iht^jMiunr/yi  htnniliM  (McLach.).     TliinI  or  most  jKisterior  luiiule: 
(  X  20). 
Venational   notation  as  usual.      In  addition,   vuf,   eubitAl   fork:    »•»(/", 
secondary  cubital  fork;  /w,  fenestella:   .//,   jugal  lol>e:  jp^   jugal  pi-ocess 
Hith  frenulum;  /m.  lunule;  S|-S^,  branches  of  Rs  in  hindwing:  r.  tii-st  false 
origin  of  Ks  in  hindwing:  x\  second  ditto. 

Plate  xiv. 
Fig.  I.").    -I>i>ftanficiii  'iHMtahUU  (.\FcI.«ach. ).     Venation:  (  x  8). 
Fig.  M».  —iPrtfMtnariyt  haifiyi,  n.g.  et  sp.      Venation;  (  x  8). 
Fig.  17.   -  Drf/znunrtft  /ifMftfnffi  n.g.  et  sp.       Venotion  of  apical  thii-d  of 

forewing:  (  x  8). 
Fig.  18. — Jh'fjtntiotnhifi  tfihhoMi,  n.g.  et  sp.      Venation;  (  x  H). 
Fig.  IW.  —  Az-e/xirtor/Yi  Amwi/M  (Mcl>ach. ),   6.     C-oupling  appamtus  of  the 

wings  :  /r.  frenulum;  Jf.  jugal  lobe:  jji,  jugal  process:  (  x  *A2). 

Plate  XV. 
Fig.2i». — Oryintiiu  hn'fhrfffi,  n.g.  et  sp. ;  (  x  |0). 
Fig.21. — PAychoindla  fiiwa,  n.8p,;  (  x  10). 
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Plate  xvi. 
Fig.  22. — WiiigM  of  Xotiohiefia  liridift,  n.sp.;  (  x9). 
Fig. 23. — VVingH  of  Xotichitlfa  multi/urcata,  n.8p. ;  (  xtt). 
Fif^.24. — Wings  of  CwMw*  tttih/oMcicUiMy  n.Rp. ;  (  x  ft). 
Fig. 25. — Wings  of  Carohhu*  pttJcheihu*  Banks;  (  <  ft). 
Fig. 26. — WiiigH  of  SiM^ra  ruJiMujma^  n.sp. ;  (  xft). 
Fig.27. — Wings  of  Sl^yra  htni^riy  n.sp.;  (  x  ft)- 

Plate  x\'ii. 
Fig. 28. — SpermojtfiotfJfa  dii*f*fminata^  9  ,  n.g.  ct  sp. ;  (  x  7). 
Fig. 2ft. — Spf-i'7nophore//a  marnfatiMiinta,  9  ,  n.g.  et  sp.;  (  x  7). 

Plate  xviii. 
Fig.JWK — Sjiermojihorelln  diMmmitmta^   9 ,  n.g.  et  sp.     Small  portion  of  a 

vein  fi'oin  hindwing,  showing  hairs  and  seed-like  scales;  (  x  ftO). 
Fig.31. — S.  diMAeniinafa^  9,  n.g.  et  sp.     Appendages,  profile  view;(x  14). 
Fig. 32. — S.  diAmwiiiata.     Newly-hatched  larva:  (  x  .^2). 
Fig. 33. — S.  diMtniinata,     Head  of  ditto;  (xftO):  an/,  antenna;  Ip,  labial 

palpi;  /r,  labrum;    mr^  niiorothorax  or  neok;  md^  mandible;  /nxi, 

maxilla. 
Fig. 34. — Trichoma  (jiftcUipennf^  n.fam.,  gen.  et  sp. ;  (  x  7). 

Plate  xix. 
Fig. 35. — SUnoititlla  hit'MtUiMMuna^  n.fam.,  gen.  et  sp. ;  (  x  15). 
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STUDIES  IN  AUSTRALIAN  MICROLEPIDOPTERA. 
By  a.  Jrffrris  Turner,  M.D.,  F.KS. 

OECOPHORINi*:. 

Mr.  E.  Meyrick,  F.R.S ,  has  asked  roe  to  describe  some  species 
of  this  groap,  which  I  have  sent  to  him  under  MS  names  at 
various  times  during  the  last  twenty  years;  and  he  has  very 
kindly  assisted  roe  by  sending  me  a  tabulation  of  the  Australian 
genera  according  to  his  most  recent  revision,  not  yet  published. 
I  find  that  I  have  such  a  large  number  of  undescribed  species, 
that,  in  the  present  paper,  I  can  deal  only  with  those  belonging 
to  M  r.  Meyrick's  groups  Oecophorides  and  Euiechriades,  leaving 
the  Philobitiides  and  DepressariacUa  for  a  f  u  tu  re  occasion .  U n  less 
otherwise  stated,  the  types  of  new  species  are  in  my  Collection. 

Macrobathra  rubicundrlla. 
Gelechia  rnbicuHdelfa  Wlk.,  Cat.  Brit.  Mus.,  xxix.,  p.649. 
AfaerobaUira  rosea  Turn.,  Trans.  Roy.  Soc.  S.  Aust.,  1896,  p.33. 
Q.:  Brisbane,  in  November  and  February. 

Macrobathra  puncticulata. 
Jfacrobaihra  piinctiefdata  Turn.,  Trans.  Roy.  Soc.  S.  Aust., 
1896,  p. 32. 
Q.:  Brisbane,  in  October.     The  type  is  still  unique. 

Macrobathra  chrtsospila. 

Macrobathra  chryMospila  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1885,  p.822:  J/.  chryMohaphes  Turn.,  Trans.  Roy  Soc.  S.  Aust., 
1896,  p.32. 

N.Q.:  Townsville,  in  September. — Q.:  Brisbane,  in  September, 
January,  and  March. 

Macrobathra  honoratrlla. 
Oeeophara  fu)norateUa  Wlk.,  Cat.  Brit.  Mus.,  xxx.,  p.  1030. 
Macrobathra  chlorosoma  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1885,  p.810. 
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Q.:  Duaringa,  Caloundra,  and  firisbane;  in  August,  September, 
December,  February-April. 

Macrobathra  bigerella. 

Gelechia  bigerella  Wlk.,  Cat.  Brit.  Mus.,  xxix.,  p.644. 
MiAcrohaihra  crymcUea  Meyr.,  Proc,  Linn.  Soc.  N.  S.  Wijes, 
1885,p.816. 
Q.:  Brisbane,  Toowooraba. — S.A.:  Port  Lincoln. 

Macrobathra  mtriophthalma. 

Macrobathra  myriophthalma  Meyr.,  Proc.  Linn.  Soc.  N.  S. 
Wales,  1885,  p.822. 

Q.:  Brisbane,  Toowoomba. — N.S.W.:  Sydney. — Vic:  Mel- 
bourne. 

The  larva  feeds  on  various  species  of  Acacia.  Mr.  Meyrick 
records  it  from  A.  pubesceiis,  I  have  found  it  on  J.  deciirrens 
and  A.  camplaiiata, 

Macrobathra  xuthocoma. 

Macrobathra  xuthocoma  Meyr.,  Proc.  Linn.  Soc^  N.  S.  Wales, 
1885,  p.813. 

Q:  Brisbane. — N.S.W.:  Sydney. — Vic:  Melbourne.  I  have 
found  the  larva  on  Acadia  penninervis. 

Macrobathra  callispila,  n.sp. 

#caA,XiOTriXo9,  prettily  spotted. 

$.  17  mm.  Head  ochreous-grey,  back  of  crown  blackish;  face 
whitish-ochreous.  Palpi  ochreous-whitish ;  a  slight  fuscous 
suffusion  towards  apex  of  second  joint,  terminal  joint  fuscous. 
Antennae  blackish  anuulated  with  white.  Thorax  blackish; 
patagia,  except  at  base,  whitish-ochi^eous.  Abdomen  ochreous- 
brown^  terminal  half  irrorated  with  dark  fuscous.  Legs  blackish, 
with  whitish-ochreous  annulations,  which  are  specially  broad  on 
the  posterior  pair.  Fore  wings  blackish,  with  one  fascia  and 
three  spots  whitish-ochreous;  fascia  evenly  broad,  from  ^  costa  , 
to  ^  dorsum;  a  small  spot  on  midcosta;  a  large,  triangular,  sub- 
apical,  costal  spot ;  a  large,  triangular  spot  on  tomus ;  cilia 
blackish,  on  tornal  spot  whitish-ochreous.     Hindwings  dark  fus- 
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cous;  cilia  fuscous,  bases  ochreous-browii,  on  costa  before  apex 
and  on  tomus  wholly  ochreous-brown. 

N.A.:  Port  Darwin;  two  specimens,  received  from  BIr.  Q.  F. 
Hill. 

Macrobathra  bxjsta,  n.sp. 
ffaiTo?,  choice. 

9.16  mm.  Head  blackish;  face  white.  Palpi  whitish;  ter- 
minal joint  dark  fuscous  on  external  surface.  Antenne  blackish 
with  ochreous- whitish  annulations.  Thorax  ochreous-whitish 
with  a  posterior  blackish  spot.  Abdomen  pale  ochreous.  I^egs 
fuscous,  with  ochreous-whitish  annulations;  outer  surface  of 
anterior  tibiie  whitish;  posterior  pair  ochreous-whitish,  femora, 
base  of  tibiae,  and  a  broad  subapical  band  on  tibin  fuscous. 
Forewings  blackish,  with  one  fascia  and  four  spots  ochreous- 
whitish;  fascia  evenly  broad  from  \  costa  to  \  dorsum:  a  small 
spot  on  midcosta;  a  large,  rounded  spot  on  dorsum  before  tomus, 
connected  on  dorsum  with  a  small,  tomal  spot;  a  large,  more 
whitish,  triangular  spot  on  -^  costa,  its  lower  angle  tending  to 
be  connected  with  tomal  spot;  cilia  dark  fuscous,  apices  whitish 
between  apex  and  midtermen,  on  tornus  and  dorsum  wholly 
ochreous-whitish.  Hindwings  dark  fuscous;  cilia  fuscous,  on 
dorsum  ochreous-whitish. 

N.Q.:  Kuranda,  near  Cairns;  in  November;  one  specimen, 
received  from  Mr.  F.  P.  Dodd. 

Macrobathra  rhtthmodbs,  n.sp. 

pvSfua&rfs,  symmetrical. 

9.  13  mm.  Head  dark  fuscous;  face  fuscous.  Palpi  fuscous, 
inner  aspect  of  second  joint  whitish  towards  base.  Antennie 
dark  fuscous  annulated  with  whitish.  Thorax  yellow;  tegulae 
and  bases  of  patagia  dark  fuscous.  Abdomen  fuscous,  beneath 
ochreous-whitish.  Legs  fuscous,  posterior  pair  ochreous-whitish. 
Forewings  dark  fuscous;  central  area  broadly  yellow,  bounded 
by  lines  from  \  costa  to  \  dorsum,  and  from  I  costa  to  ^  dorsum; 
cilia  fuscous.     Hindwings  fuscous,  cilia  fuscous. 

N.Q.:  Kuranda,  near  Cairns;  in  October;  one  specimen. 
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Macrobathra  allocrana,  n.sp. 

dWoKpavo^^  with  diRsimilar  head. 

(^.  1 1  mm.  Head  and  thorax  pale  jellow;  face  ochreous-whitish. 
Palpi  ochreous- whitish.  Antenna^  fuscous,  with  whitish  annula- 
tioDs,  towards  apex  whitish;  ciliations  in  (^  1 .  Abdomen  fuscous, 
beneath  ochreous-whitish.  Legs  ochreous-whitish;  anterior  and 
middle  pairs  somewhat  infuscated.  Forewings  pale  yellow:  a 
fuscous  basal  spot  bounded  by  a  line  from  }  costa  to  \  dorsum; 
a  large,  fuscous,  apical  blotch  bounded  by  an  inwardly  curved 
line  from  costa  near  apex  to  dorsum  before  tornus;  cilia  fuscous. 
Hindwings  and  cilia  grey. 

Similar  to  the  preceding,  but  with  head  and  thorax  wholly 
yellow. 

N.Q.:  Innisfail;  in  November;  one  specimen. 

BoRKHAUSBNIA   8PHAR0IDB8. 

Oecophora  aphcBrdidea  Turn.,  Trans.  Roy.  Soc.  S  Aust.,  1896, 
p.31. 

Q.:  Brisbane. 

Borkhausenia  hemilruca. 

Oecophora  hemil&iica  Turn.,  Trans.  Roy.  Soc.  S.  Aust.,  1896, 
p.31. 

Q.:  Brisbane  I  have  not  been  able  to  re-examine  this  species, 
as  I  possess  no  example. 

Borkhausenia  nephblella. 
Ci^99ophora  ii^helella  Turn.,  oj),  cit,^  1898,  p. 3 12. 
Q.:  Brisbane  and  Coolangatta;  in  August  and  September. 

BOEKHAUSENIA  THOLOPA,  n.Sp. 
doXtanos^  muddy. 
(^9.  14-16  mm.  Head,  thorax,  and  palpi  fuscous.  Antenne 
fuscous;  ciliations  of  $  3.  Abdomen  fuscous;  in  ^,  apices  of 
segments  and  tuft  ochreous-whitish.  Legs  fuscous;  posterior 
pair  ochreous-whitish.  Forewings  very  elongate-oval,  costa 
rather  strongly  arched,  apex  rounded,  termen  very  obliquely 
rounded;  ochreous-whitish  densely  and  evenly  irrorated  with 
fuscous;  cilia  fuscous,    Hindwings  very  elongnte-ovate;  ochreous- 
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whitish,  towards  apex  greyish-tinged,  in  9  wholly  grey;   cilia 
ochreous-whitish,  at  apex  greyish-tinged,  in  9  wholly  grey. 
Q.:  Mount  Tambourine;  in  October;  three  specimens. 

BORKHAUSBNIA    PAUKOPHYLLA,  n.Sp. 
TTuv/MH^vXAos,  small-winged. 

(^9*  ^^'^^ 'i^'^-  Head  whitish-ochreous.  Palpi  whitish-ocli- 
reous;  second  joint  with  subapical  ring  and  basal  half  of  external 
surface  fuscous ;  terminal  joint  with  base  and  apex  fuscous. 
Antennee  white,  annulated  with  fuscous;  ciliations  in  ^  ^'. 
Thorax  fuscous,  posterior  and  anterior  margins  whitish-ochreous. 
Abdomen  fuscous,  tuft  whitish-ochreous.  Legs  fuscous  annu- 
lated with  ochreous-whitish;  posterior  pair  mostly  ochreous- 
whitish.  Forewings  rather  narrowly  elongate,  not  dilated  ; 
whitish-ochreous  with  fuscous  irroration  and  markings;  an 
ochreous-yellow  line  along  basal  half  of  fold  ;  an  ill-defined, 
basal  patch  produced  along  costa;  a  median  discal  dot  at  J, 
preceded  by  a  second  on  fold,  a  third  in  middle  at  |f;  an  ill- 
defined  squarish  blotch  on  midcosta  and  another  on  tornus;  a 
series  of  dots  on  apical  fourth  of  costa  and  on  termen;  cilia 
whitish-ochreous  with  fuscous  irroration,  on  apex  and  tornus 
wholly  fuscous.  Hindwings  ovate- lanceolate;  grey;  cilia  pale 
grey. 

Q.:  Burpengary,  near  Brisbane,  in  April;  Stradbroke  Island, 
in  February;  Coolangatta,  in  September;  five  specimens. 

BoRKHAUSBNIA  TETRAPUiEA,  n.Sp. 
T€Tpa<jxiioSj  four  times  (lusky. 
^.11  mm.  Head  and  palpi  ochreous.  Antenniu  fuscous  ; 
ciliations  in  ^  1.  Thorax  and  abdomen  dark  fuscous.  Legs 
fuscous;  anterior  pair  dark  fuscous.  Forewings  moderate,  not 
dilated  ;  pale  ochreous-yellowisli ;  markings  dark  fuscous  ;  a 
narrow,  basal  fascia  somewhat  produced  along  costa:  a  broad 
spot  on  dorsum  from  ^  to  f ,  with  rounded  outline,  extending 
nearly  to  middle  of  disc;  an  oblique  fa.scia,  slightly  outwardly 
curved  from  costa  beyond  middle  to  tornus;  a  large,  apical  spot; 
cilia  fuscous,  at  apex  whitish-ochreous.  Hindwings  and  cilia 
dark  grey. 


538  STUDIES  IK  AU8TttALIAN  MICROLEPIDOPTERA^ 

N.S.W.:  Mt.  Kosciusko  (5000  to  6000  ft.);  in  January;  four 
specimens. 

BOBKHAUSBNIA    MACKOPTERA,  H.sp. 
/juiK/ooirrc/oos,  long-winged. 

(^.  20-21  mm.  Head  whitish-ochreous ;  face  grey.  Palpi 
fuscous;  terminal  joint  whitish.  Antennae  fuscous;  ciliations 
in  ^  §.  Thorax  and  abdomen  fuscous.  Legs  fuscous,  tarsi  ob- 
scurely annulated  with  whitish.  Forewings  elongate,  not  dilated, 
costa  slightly  arched,  apex  rounded,  termen  nearly  straight,  very 
strongly  oblique;  grey  densely  irrorated  with  whitish;  a  fuscous, 
discal  spot  at  ^,  a  second  beneath  it  on  fold,  a  third  below  middle, 
and  a  fourth  transversely  elongate  at  §;  cilia  grey,  bases  mixed 
with  whitish.     Hindwings  and  cilia  grey. 

N.S.W.:  Mt.  Kosciusko  (4500  to  5000  feet);  in  January;  two 
specimens. 

BORKHAUSENIA   GTPSOPLBURA,  n.sp. 
yv^oTrXcvpos,  with  ohalky  costa. 

(^9.  20-23  mm.  Head  grey-whitish.  Palpi  grey;  terminal 
joint  whitish,  except  anterior  edge.  Antennae  grey-whitish  ; 
ciliations  in  ^  §.  Thorax  and  abdomen  grey-whitish.  Legs 
grey;  posterior  pair  whitish.  Forewings  narrow-elongate;  costa 
gently  arched,  apex  round-pointed,  termen  very  obliquely  round- 
ed; grey  rather  densely  irrorated  with  whitish;  a  broad,  whitish, 
costal  streak  from  base  to  J,  gradually  narrowing  posteriorly;  a 
grey,  subcostal  streak  from  base  to  costa  before  apex;  costal  edge 
towards  base  grey;  a  grey  dot  in  disc  before  middle,  a  second 
before  it  on  fold,  and  a  third  in  disc  beyond  middle;  cilia  whitish 
mixed  with  grey.     Hindwings  and  cilia  grey- whitish. 

W.A.:  Cunderdin,  in  November  and  December;  three  speci- 
mens received  from  Mr.  R.  Illidge. 

Gen.  Palimmeces,  n.g. 
iraktfifitjKijs,  elongate. 

Palpi  long;  second  joint  exceeding  base  of  antennae,  with  a 
tuft  of  loose,  spreading  hairs  towards  apex  beneath;  terminal 
joint  slender.     Antennae  with  strong,  basal  pecten;  ciliations  in 
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$  moderated).      Forewings  elongate,  not  dilated;    vein  7  to 
costs.     Hind  wings  elongate-ovate. 

Readily  distinguished  by  the  tufted  palpi. 

PaLIMMECBS    ITHYSTICIIA,  n.Kp. 
i^wrrtxos,  Htraight- lined. 

(^9.  20-23  mm.  Head  pale  fuscous,  side-tufts  white.  Palpi 
white,  tuft  and  base  of  second  joint  pale  fuscous.  Antennae 
fuscous:  ciliations  in  $  1.  Thorax  white,  tegulas  and  patagia 
pale  fuscous.  Abdomen  fuscous,  apices  of  segments  and  tuft 
whitish.  Legs  fuscous;  external  surface  of  anterior  pair  white; 
posterior  pair  ochreous- whitish.  Forewings  elongate,  not  dilated ; 
pale  fuscous;  a  white,  median  streak  from  base  to  apex;  more  or 
less  white  irroration  on  termen,  better  marked  in  9;  cilia  pale 
fuscous.  Hindwings  ovate-lanceolate;  grey ;  cilia  ochreous- 
whitish. 

N.S.W.:  Glen  Innes;  in  March;  five  specimens. 

Gen.  CoPRiODES,  n.g. 
KOTTpuaBrfSt  resembling  excrement. 

Palpi  moderate;  second  joint  somewhat  dilated  with  loose 
scales  anteriorly  towards  apex;  terminal  joint  moderately  stout. 
Antennae  of  ^  with  moderately  long  ciliations.  Thorax  smooth. 
Anterior  tibiae  and  tarsi  strongly  dilated  with  scales.  Forewings 
with  a  tuft  of  scales  on  costa  at  or  before  middle;  vein  7  to  costa. 

Type,  Piloprepes  aristocraXica  Meyr.  In  this  species,  the 
antennal  pccten  is  strongly  developed;  in  C.  lophoptvra,  it  is 
absent;  but  the  two  species  are  certainly  nearly  related.  Per- 
haps C,  anassa  Meyr.,  hIso  Ijelongs  to  this  genus. 

COPRIODES    ARISTOCKATICA. 

Piloprepes  aristocratica  Meyr.,  Proc.  Linn.  Soc.  N.  S.  "VVales, 
1888,  p.  1598. 

Q.:  Brisbane,  Mt.  Tambourine,  Coolangatta.  — N.S.W. :  Sydney. 
—  Vic:  Femshaw. 

COPRIODBS    LOPIIOPTERA. 

PUopfffHH  lophoptera  Low.,  Trans.  Roy.  Soc.  S.  Aust.,  1894, 
p.96. 

Q.:  Nambour,  Brisbane,  Mt.  Tambourine,  Coolangatta. 
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Gen.  AoLAODBS. 

Aylaodes  Turn.,  Trans.  Roy.  8oc.  8.  Aust.,  1898,  p.205. 

This  genus  is  distinguished  by  the  very  long,  second  joint  of 
the  palpi,  and  the  short,  terminal  joint,  not  more  than  \  of  the 
second. 

Aglaodes  chionoma. 

AglcLodes  chiofioma  Turn.,  Trans.  Roy.  8oc.  S.  Aust.,  1898, 
p.  205. 

I  have  seen  no  second  example  of  this  species. 

PiLOPREPES  GELIDELLA. 

CryptoUchia  gelidella    Wlk.,  Cat.   Brit.  Mus.,   xxix.,  p. 766. 
Pilo^yrepes  Lueasii  Turn.,  Trans.  Roy.  Soc.  S.  Aust.,  1896,*p.l9. 
Antenna!  ciliations  in  ^^  2^. 
N.A.:  Darwin,  in  June(G.  F.  Hill).— Q  :  Brisbane,  in  January. 

PiLOPREPES   GLAUCA8PI8. 

PUopitpes  giaueaspis  Turn.,  Trans.  Roy.  Soc.  8.  Aust.,  1896, 
pl9. 

Anteunal  ciliations  in  ^  4,     The  type  is  still  unique. 
Q.:  Brisbane. 

Gen.  Bare  A. 

Barea  Wlk.,  Cat.  Brit.  Mus.  Phlteapola  Meyr.,  Proc.  Linn. 
Soc.  N.  8.  Wales,  1883,  p.347. 

Barea  consignatella. 

Barea  cathsigtialeUa  Wlk.,  Cat.  Brit.  Mus.  PMcBopola  pyrgo- 
fiota  Meyr.,  Proc.  Linn.  Soc.  N.  8.  Wales,  1888,  p.l594  ;  P. 
mclaiwapila  Turn.,  Trans.  Roy.  Soc.  8.  Aust.,  1896,  p.  17. 

Q.;  Brisbane. — N.S.W.:  Sydney. — Vic:  Melbourne,  Gisbome. 

Barea  eucapnodes. 

Phlieopola  eucapnodes  Turn.,  Trans.  Roy.  Soc.  S.  Aust.,  1896, 
p.  16;  P.  euprepes  Turn.,  loc,  cit.,  p.  17;  P,  Irizyga  Meyr.,  Exot. 
Microlep.,  i.,  p.  169(1914). 

This  species  varies  in  the  presence  or  al>sence  of  general  fus- 
cous irroration. 
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N.Q.:  Herberton,  from  December  to  February;  Kuranda,  near 
Cairns,  in  November.— Q.:  Gayudah,  Gympie,  Dulony  near  Nain- 
bour,  Brisbane,  Stradbroke  Island,  and  Southport;  £i*om  Decem- 
ber to  April. 

BaREA    8UBVIUIDELLA. 

Phlwopola  sfibvtj'ideUa  Turn  ,  Trans  Hoy.  Soc.  8.  Aust.,  1896, 
p.  15. 

Q.:  Brisbane,  Ml.  Tambourine. 

Barea  uasigramma. 

Phlwopola  bfuigramtna  Turn.,  Trans.  Uoy.  Soc.  8.  Aust.,  1896, 
p.  16. 

Q  :  Nambour  and  Brisbane,  in  Novemlier  and  December. 

Barea  leucocepuala. 

Phlatopola  leiitocephula  Turn.,  Trans.  Roy.  Soc.  S.  Aust.,  1896, 
p.  18. 

N.Q.:  Stannary  Hills.— Q.:  Brisbane:  in  October,  December, 
and  January. 

Barea  culoreis. 

PhlurOpofa  chlure'is  Turn.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1914, 
p.561. 

N.S.W.:  Ebor. 

Barea  panai«:ha. 

P}Uwopola  panarcha  Turn.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1915, 
p.  193. 

N.8.W.:  Ebor. 

Barka  arbitra. 

Ealechria  arbitra  Meyr.,  Exot.  Microlep.,  i ,  p.  167  (1914). 
Vic:  Lome,  Gisborne. 

Barka  fyrora. 

Knlechria  pyrora  Meyr.,  Kxot.  Microlep.,  i.,  p.l66(19H). 

^,  18-23  mm.  Head  fuscous;  face  dull  whitish-ochreous. 
Palpi  whitish-ochreous  with  some  fuscous  scales;  terminal  joint 
and  a  subapical  ring  on  second  joint  fuscous.     Antenme  fuscous; 
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in  ^  slightly  serrulate,  ciliations  1.  Thorax  fuscous,  tips  of 
patagia  and  crest  whitish-ochreous.  Abdomen  fuscous.  Legs 
fuscous  aiinulated  with  whitish-ochreous;  posterior  pair  mostly 
whitish-ochreous.  Forewings  moderate,  slightly  dilated  poste- 
riorly, costa  gently  arched,  apex  rounded,  termen  obliquely 
rounded;  blackish-fuscous  with  patchy,  whitish-ochreous  irrora- 
tion;  a  short,  blackish  streak  on  fold;  a  short,  blackish,  median 
streak  from  .\  to  §  interrupted  by  two  whitish-ochreous  dots;  cilia 
fuscous.  Hind  wings  ochreous-yellow:  a  dark  fuscous,  terminal 
band,  thickened  at  apex  and  tornus,  rather  narrow  between: 
cilia  dark  fuscous. 

Easily  recognised  by  the  colour  of  the  hindwings.  I  have 
redescribed  this  species,  as  Meyrick's  type  seems  to  have  been  in 
poor  condition.  Mr.  Lyell  has  lent  me  his  co-type,  and  it  is 
identical  with  my  examples,  but  with  the  thorax  badly  rubbed. 
In  worn  examples,  there  appear  dark  streaks  on  veins  towards 
termen. 

N.S.W.:  Ebor  (4000  feet),  in  January  and  February;  eleven 
specimens,  taken  Hying  close  around  the  farmhouse  at  daybreak: 
Gosford. 

Barka  brvochuoa,  n.sp. 

^.  15mm.  Head  whitish;  face  fuscous.  Palpi  fuscous;  second 
joint  white  at  apex,  and  with  a  longitudinal,  white  stiipeon  basal 
}  uf  internal  surface;  terminal  joint  white,  with  a  dark  fuscous, 
median  bancl.  Antennce  greyish,  annulated  with  dark  fuscous. 
Thorax  greenish-fuscous,  with  a  square,  whitish,  anterior  spot 
Abdomen  dull  ochreous.  Legs  whitish;  anterior  pair  fuscous, 
with  whitish  annulations.  Forewings  moderate,  not  dilated, 
costa  moderately  arched,  apex  rounded,  hindmargin  obliquely 
rounded;  whitish  irrorated  with  greenish-fuscous  scales,  which 
form  markings;  a  narrow,  basal  fascia  prolonged  along  costa  to 
.\;  a  rather  large  spot  on  costa  beyond  middle,  broadening  and 
becoming  suffused  in  disc  to  form  an  obscurie  fascia;  a  discal  dot 
at  \,  and  a  second  before  §  are  connected  with  this  fascia;  a 
suffused  spot  on  costa  before  apex:  cilia  greyish.  Hindwings 
and  cilia  pale  grey. 
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From  the  other  two  species  with  greenish  forewings,  B.  8«6- 
virichUa  Turn.,  and  B.  hylodroma^  it  may  be  readily  distinguished 
by  the  basal  fascia  prolonged  along  costa. 

Q.:  Mt.  Tambourine  (1800  ft.);  two  specimens,  in  November. 

Bake  A  uylodroma,  u.sp. 

(^.  18-22  mm.  Head  ochreous-whitish.  Palpi  ochreous- 
whitish;  terminal  joint  with  a  broad,  fuscous  band  below  middle. 
Auteunie  ochreous-whitish  annulated  with  fuscous.  Thorax 
ochreous-whitish;  base  of  patagia  greenish -fuscous.  Abdomen 
dull  ochreous ;  apices  of  segments  whitish.  Legs  ochreous- 
whitish  ;  anterior  and  middle  tibite,  and  tarsi  fuscous  with 
whitish  annulations.  Forewings  somewhat  dilated  posteriorly, 
costa  slightly  arched,  apex  rounded,  hindmargin  slightly  oblique, 
rounded  beneath;  ochreous-whitish,  markings  suffused  greenish- 
fuscous;  a  broad  line  from  base  of  costa  along  fold  to  ^;  a  small 
suffusion  on  costa  at  ^,  tending  to  be  connected  with  a  latge 
spot  in  disc  above  fold;  a  large  spot  on  costa  beyond  middle, 
connected  with  a  large  spot  in  disc  above  and  before  anal  angle; 
a  small  spot  on  costa  before  apex,  from  which  an  obscure  series 
of  dots  proceeds  to  anal  angle;  a  line  along  hindmargin:  cilia 
whitish  irrorated  with  fuscous.     Hindwings  and  cilia  greyish. 

Distinguished  from  the  other  two  greenish  species  by  the  basal 
line.     It  appears  also  to  Ije  allied  to  8.  eucap)iodes  Turn. 

Q.:  Mt.  Tambourine  (1800  feet);  two  specimens,  in  November 
and  December. 

Barea  nymphica,  n.sp. 

vv/ifjyiKos^  bridal. 
(^.  12-16  mm.  Head  whitish.  Palpi  whitish  mixed  with  pale 
fuscous.  Anteunse  whitish  annulated  with  fuscous;  ciliations  in 
(^  1.  Thorax  whitish,  bases  of  patagia  and  a  median  transverse 
bar  fuscous.  Abdomen  pale  ochreous-f uscous,  apices  of  segments 
and  tuft  ochreous-whitish.  Legs  whitish  with  some  fuscous 
irroration.  Forewings  not  dilated;  whitish;  markings  fuscous; 
short,  costal  and  subcostal  streaks  from  base;  a  dot  on  base  of 
dorsum,  and  two  on  costa  at  ^  and  g:  a  discal  dot  before  middle. 
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a  second  preceding  it  on  fold,  and  a  third  in  disc  at  §;  more  or 
less  fuscous  suffusion  towards  apex,  termen,  and  tornus:  cilia 
whitish  mixed  with  fuscous.  Hind  wings  whitish,  towards  apex 
and  termen  grey;  cilia  whitish. 

N.Q.:  Kuranda  near  Cairns,  in  June,  October,  and  November. 
— Q.:  Brisbane,  in  October;  Mt.  Tambourine,  in  Septeml>cr,  Oc- 
tober^ and  November.     Thirteen  specimens. 

Bare  A  anerasta,  n.sp. 

dv€p<urTos,  unlovely. 

(^9.  17-20  mm.  Head  whitish-brown.  Palpi  with  apical  joint 
rather  stout;  fuscous.  Antennw  fuscous;  ciliations  in  (^  1. 
Thorax  fuscous  mixed  with  whitish-brown.  Legs  ochreous- 
whitish;  .anterior  and  middle  tibiae,  and  tarsi  annulated  with 
fuscous.  Forewings  not  dilated  ;  brown- whitish  with  dark 
fuscous  markings  tolerably  well-defined,  and  some  dark  fuscous 
irroration  towards  base;  a  dot  on  base  of  costa,  and  another  on 
base  of  dorsum,  the  former  more  or  less  produced  along  fold;  a 
discal  dot  before  middle;  a  second  preceding  it  on  fold  and  form- 
ing the  apex  of  a  triangular  spot  on  mid-dorsum;  a  third  dot  at  5 
forming  the  apex  of  a  triangular  spot  on  §  costa;  a  subapical 
costal  spot  connected  by  an  outwardly  curved  line  of  dots  with 
tornus  ;  cilia  brown- whitish.  Hind  wings  ochreous- whitish  ; 
towainis  apex  pale  fuscous;  cilia  ochreous- whitish,  towards  apex 
fuscous-tinged. 

Q.:  Brisbane;  in  August  and  September. — N.S.W.:  Kiama. 
Six  specimens. 

Bahba  eusciasta,  n.sp. 
€  iHFK lutr 7  ost  well-«hadc(l. 

(^9.  16  18  mm.  Head  fuscous;  lower  edge  of  face  ochreous- 
whitish.  Palpi  fuscous;  apex  of  terminal  and  second  joints, 
inner  surface  and  a  subapical  band  of  second  joint,  ochreous- 
whitish.  Palpi  fuscous;  ciliations  in  ^  ^.  Thorax  fuscous, 
apices  of  patAgia  and  crest  ochreous-whitish.  Alxlomen  pale 
grey.  Legs  fuscous;  annulationsof  tibiiv  and  tarsi,  and  hairs  on 
posterior  tibiae  ochreous-whitish.     Forewings  not  dilated,  costa 
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moderately  arched,  apex  rounded,  termen  obliquely  rounded: 
ochreous-whitish  irrorated  and  shaded  with  fuscous;  a  broad, 
basal,  fuscous  suffusion;  a  rather  broad,  suffused,  fuscous  fascia 
from  ^  costa  to  tornus;  a  second  fascia  from  costa  before  apex 
narrowing  rapidly  in  disc,  and  joining  first  fascia  at  tornus; 
from  this,  several  short  streaks  run  parallel  to  veins  to  termen; 
cilia  fuscous  mixed  with  ochreous- whitish.  Hind  wings  pale  grey; 
cilia  grey-whitish. 

Q.:  Brisbane:  in  September  and  (October;  three  specimens. 

BaRRA    P80LOORAMMA,  n.Sp 
^oXoy/xx/i/ios,  ftoot-marked. 

(^9* '-^''^"^  "''"•  Head  whitish.  Palpi  whitish,  with  a  few 
fuscous  scales ;  apical  joint  dark  fuscous  with  a  few  whitish 
scales.  Antennie  with  segments  triangularly  dilated  in  apical 
half;  whitish,  with  fuscous  annulations  :  ciliations  of  (^  H. 
Thorax  fuscous,  apices  of  patagia  and  crest  whitish  Abdomen 
ochreouH-fuscous,  apices  of  segments  and  tuft  whitish.  I^gs 
dark  fuscous,  with  whitish  annulations;  posterior  pair  whitish, 
with  very  long,  dense  hairs  on  tibiw.  Forewings  not  dilated: 
whitish,  with  patchy  brownish  suffusion  and  fuscous  irroration; 
a  dark  fuscous  discal  dot  at  .\,  a  second  preceding  it  on  fold,  a 
third  in  middle  of  disc,  a  fourth  obliquely  before  and  beneath 
third;  a  larger  spot  between  second  dot  and  dorsum;  an  ill- 
defined,  fuscous  spot  on  }^  costa;  another  on  ^  costa  produced  to 
mid-disc  beyond  third  dot  and  darker  at  apex;  a  subapical,  fuscous 
spot  with  a  brownish  suffusion  between  it  and  termen;  cilia 
whitish,  with  a  broad,  interrupted,  fuscous  line.  Hindwings 
whitish  tinged  with  grey  towards  apex;  cilia  grey -whitish. 

Tas.:  Hobart,  in  January;  ten  specimens,  received  from  Mr. 
A.  M.  Jiea. 

Barea  atmopuora,  n.sp. 

dTfiOif>opoSi  smok^'. 

^.  20-25  mm.  Head  fuscous;  face  ochreous-whitish.  Palpi 
fuscous;  second  joint  with  apex  and  a  broad,  ill -defined  ring 
beyond    middle,   ochreous-whitish.      Antennti'  fuscous;    in   ^ 
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slightly  serrate,  ciliations  J.  Thorax  fuscous,  apices  of  patagia 
and  crest  ochreous- whitish.  Abdomen  ochreous-grey-whitish. 
Legs  fuscous;  posterior  pair  ochreous- whitish;  fore  and  middle 
tibiee  and  tarsi  annulated  with  ochreous-whitish.  Forewings 
slightly  dilated,  costa  gently  arched,  more  strongly  towards  base, 
apex  rounded,  termen  obliquely  rounded;  ochreous-whitish,  with 
genera]  fuscous  irroration;  markings  fuscous  and  dark  fuscous; 
an  oblique  fascia  from  base  of  costa,  gradually  broadening  and 
extending  on  dorsum  from  \  to  middle,  its  posterior  edge  show- 
ing a  rounded  projection  above  and  below  middle,  of  which  the 
latt-er  includes  the  plical  dot;  a  discal  dot  at  /p  another  at  Ij,  and 
another  beneath  middle  of  disc;  three  costal  spots,  first  at  \, 
second  at  middle  connected  with  second  discal  dot,  third  before 
apex  connected  with  a  circular  blotch  above  tornus;  an  inter- 
rupted, terminal  line;  cilia  ochreous-whitish  mixed  with  dark 
fuscous,  apical  half  grey,  apices  whitish.  Hind  wings  pale  grey; 
cilia  whitish,  with  some  Imsal,  grey  scales. 

Best  distinguished  by  the  liasal  fascia  of  forewings. 

Vic:  Gisborne,  in  February. — Tas.:  Hobart^  in  December  and 
January.     Seven  specimens. 

Gen.  LoPHOPRPLA. 

Lophopepfa  Turn.,  Trans.  R.  Soc.  S.  Aust.,  1896,  p.  10. 
Perhaps  allied  to   Trachypepl^iy  with   which  it  agrees  in  the 
tufted  forewings,  but  vein  7  runs  to  termen. 

LOPHOPRBLA    IGMFRRRLLA. 

I/ypercallia  ignifereHa  VVlk.,  Brit.  Mus.  Cat.,  xxix.,  p.670. 
Lop)u>pepla  igniferdla  Turn.,  Trans.  R.  Soc.  S.  Aust.,  1896,  p.  10. 

Antennal  ciliations  of  ^^  1. 

N.A.:  Darwin. — N. Q.: Thursday  Island,  To wnsville. — Q.:  Bris- 
bane, Toowoomba. 

LOPIIOPEPLA    TRIHELENA. 

Eomystis  trUdena  Low.,  Trans.  U  Sue.  S.  Aust.,  1902,  p. 240. 
Antennal  ciliations  of  $  1^. 
N.Q.:  To  wnsville. 
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LOPHOPEPLA    ASTEROPA. 

Eomystis  (uterapa  Low.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1900, 
p.410. 

Antenuftl  ciliations  of  (^  H. 
N.Q.:  Townsville. 

Trachtpepla  poliochroa. 
Lhiofticha  poliochroa  Turn., Trans.  R.Soc.S.  Aust.,  1898,  p. 208. 
Q.:  Mt.  Tambourine. 

Trachtprpla  atkispbrsa,  u.sp. 

AfrUperi*UM,  speckled  with  black. 

(^9.  12-1 4  mm.  Head  and  thorax  white.  Palpi  white;  base 
of  second  joint,  and  a  spot  before  apex  on  external  surface,  dark 
fuscous;  terminal  joint  with  a  median,  dark  fuscous  spot  on  ex- 
ternal surface.  Antennae  whitish.  Abdomen  whitish-ochreous. 
Legs  whitish;  anterior  pair  fuscous  anteriorly.  Forewings  nar- 
row, costa  moderately  arched,  apex  rounded,  hindmargin  very 
obliquely  rounded;  white,  sparsely  irroratcd  with  pale  fuscous 
and  black  scales;  a  black  dot  in  disc  at  5;  cilia  white  mixed  with 
pale  fuscous.     Hind  wings  and  cilia  whitish-grey. 

Q.:  Brisbane;  in  August  and  September;  three  specimens. 

TraCHTPEPLA    HiBMALBA,  n.sp. 
aifiaXto^y  blood-i'ed. 

(^9. 18-22  mm.  Head  and  thorax  reddish  irrorated  with  dark 
fuscous.  Palpi  whitish,  more  or  less  reddish -tinged  with  dark 
fuscous  irroration;  terminal  joint  mostly  dark  fuscous.  Antennae 
fuscous;  ciliations  in  (^  1^.  Abdomen  ochreous-fuscous,  apices 
of  segments  and  tuft  whitish.  Legs  fuscous;  tarsi  obscurely 
annulated  with  ochreo us- whitish;  posterior  pair  ochreous- whitish. 
Forewings  not  dilate<l;  pale  reddish,  with  more  or  less  general 
dark  fuscous  irroration;  an  irregular,  dark  fuscous  streak  from 
base  of  costa  along  fold,  and  thence  through  middle  of  disc  to 
apex,  sometimes  interrupted:  usually  two  or  three,  dark  fuscous 
dots  in  disc  above  median  streak;  cilia  pale  reddish,  apices 
ochreous-whitish,  with  some  fuscous  irroration.  Hindwings 
pale  grey;  cilia  whitish,  with  a  pale  grey,  sub-basal  line. 

Q.:  £idsvold;  Brisbane,  in  August;  seven  specimens. 
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Gen.  Atribasta,  n.g. 
drpi/Saa-ros^  unusual. 
Head  with  dense,  anterior  and  side-tufts.  Palpi  with  second 
joint  exceeding  base  of  antennte,  shortly  roughened  with  loose 
scales  towards  apex  anteriorly;  terminal  joint  short,  less  than 
half  second,  slender.  Antennie  with  strong,  Imsal  pecten;  in  ^, 
moderately  ciliated.  Thorax  with  a  small,  posterior  crest.  Fore- 
wings  with  7  and  8  coincident  and  running  to  apex,  2  and  3 
connate.     Hindwings  with  2  and  3  connate,  or  short-stalked. 

Atribasta  fulvipuha,  n.sp. 

FtdnfiiAua^  AufTuRed  with  hniwn. 

(^.  23  mm.  Mead  ochreous- whitish.  Palpi  ochreous- whitish; 
outer  surface  of  second  joint  brownish.  Antenme  whitish;  cilia- 
tions  in  ^  1^.  Thorax  whitish,  patagia  and  a  few  scattered 
scales  fuscous  brown.  Abdomen  ochreous- whitish,  on  bases  of 
segments  mixed  with  brown.  Legs  fuscous- brown;  [posterior 
pair  broken].  Fore  wings  moderately  broad,  posteriorly  clilated, 
costa  rather  strongly  arched,  apex  rounded,  termon  obliquely 
rounded;  whitish,  generally  suffused,  except  on  central  area,  with 
pale  fuscous-brown;  discal  dots  dark  fuscous,  a  dot  in  disc  at  \^ 
a  second  beneath  it  on  fold,  a  third  streak-like  beyond  and  mid- 
way between  these,  a  fourth  above  middle,  a  fifth  before  3,  a 
sixth  below  fifth  prolonged  crescentically  towards  third;  some 
fuscous  dots  on  tormen;  cilia  whitish,  with  faint  brownish  suffu- 
sion.    Hindwings  and  cilia  grey-whitish. 

Of  ordinary  yiwiV*,  but  curious  in  structure. 

Q  :  Warwick,  in  April;  one  specimen. 

CEnochroa  ochrosoma. 

(IHtioehroa  ochrosoma  Turn.,  Trans.  R.  &oc.  S.  Aust.,  1896,  p.  18. 

Q  :  Brisbane. 

CEnochroa  gnophodes. 

(JCnochroa  gnophodes  Turn.,  op.  cit,y  1896,  p.  14. 

(^9.  14-19  mm.      Q.:  Brisbane,  in   August  and   April;    three 
specimens. 

Placocohma  phabina. 

Placocosma  ph€ieina  Turn.,  op,  ciL,  1896,  p.  14. 

Antennal  ciliations  in  (J"  1^. 

Q.:  Brisbane. 
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Gen.  Phyllopiianrs. 
PhyUaphane9  Tarn.,  op,  cit.,  1896,  p.2]. 
T  am  in  some  doubt  as  to  the  correct  location  of  this  genus. 

PhYLLOPHANES    DY8EURBTA. 

PhyU4)phafie8  dytenreta  Turn.,  op,  ciL,  1896,  p.21 
Q.:  Brisbane.     The  type  (9)  still  remains  unique. 

ELiBOXOMA    LATHRiEA,  n.sp. 
kaSpaio^y  hidden,  Becret. 

(^.  20-26 mm.  Head  and  thorax  fuscous-brown.  Palpi  ochreous- 
whitish  irrorated  with  dark  fuscous,  especially  on  external 
surface.  Antennae  ochreous- whitish;  ciliations  in  ^  ^.  Abdo- 
men whitish-ochreous  with  some  fuHcous  irroration  towards  base. 
Legs  whitish-ochreous  irrorated  with  fuscous.  Forewings  some- 
what dilated  posteriorly;  pale  brownish,  with  some  fuscous  irro- 
ration; markings  fuscous:  a  dot  in  disc  at  ^,  a  second  beneath  it 
on  fold,  and  a  third  before  J;  abroad,  inwardly  oblique  line  from 
^  costa,  suddenly  angled  outwards  and  narrow,  then  angled 
again  parallel  to  termen  and  sometimes  dentate  to  dorsum  before 
tornus;  an  interrupted,  terminal  line  not  reaching  tomus;  cilia 
pale  brownish,  with  some  fuscous  irroration.  Hind  wings  broadly 
o^ate;  ochreous- whitish  greyish -tinged;  cilia  ochreous- whitish. 

Q.:  Brisbane,  ia  June,  July,  and  August;  seven  specimens. 

EUEOXOMA  ACROPHiEA,  n.Sp. 
aKpoifiaioif  with  dusky  apex. 
(^9. 14-16  mm.  Head  whitish-ochreous.  Palpi  fuscous,  in- 
ternal surface  whitish.  Antennae  fuscous;  ciliations  in  (^  ^. 
Thorax  ochreous- whitish,  bases  of  patagia  fuscous.  Abdomen 
fuscous,  apices  of  segments  and  tuft  whitish.  Legs  fuscous, 
tarsi  annulated  with  ochreous- whitish;  posterior  pair  ochreous- 
whitish.  Forewings  not  dilated;  whitish;  markings  dark  fuscous; 
more  or  less  fuscous  suffusion  beneath  costa;  a  discal  dot  at  ^„  a 
second  beneath  and  slightly  beyond  it  on  fold,  a  third  before  5, 
a  fourth  above  middle,  and  a  fifth  beneath  and  beyond  third;  a 
more  or  less  marked,  fuscous,  apical  blotch;  a  terminal  series  qf 
dark  fuscous  dots;  termen  ochreous- tinged;  cilia  grey.  Hind  wings 
elongate-ovate;  pale  grey;  cilia  pale  grey,  bases  ochreous- tinged. 
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Q.:  Namhour  (including  Euinundi  and  Montville)  in  August, 
October,  and  November;  Bunya  Mountains,  in  December:  five 
specimens. 

Gen.    E  P  I  T  H  V  M  E  M  A, 
Epithymenm  Turn.,  Proc.  Linn.  Soc.  N.  8.  Wales,  1914,  p.562. 

EpITIIVMEMA    DI8PARILE. 

Epithymevfia  disparile  Turn.,  op.  cit.^  1914,  p.562. 
N.S.W.:  Ebor. 

EULRCHRIA    PACIFERA. 

Eidechrin  pacifitra  Meyr.,  Exot.  Microlep.,  i.,  p.  165  (1914). 
I  have  one  ^  example  from  Port  Darwin,  received  from  Mr. 
0.  F.  Hill.     Antennal  ciliations  in  (^  1. 

EULRCHKIA   8TIOMATOPHORA. 

Eulech^a  stigmaUyphora  Turn.,  Trans.  H.  Soc.  S.  Aust.,  1896, 
p.ll. 

Antennal  ciliations  oi  $  2^. 

N.Q.:  Herberton.— Q.:  Nambour,  Caloundra,  Brisbane,  Strad- 
broke  [sland,  Mt.  Tambourine,  Coolangatta,  Killarney.  — N.S.W.: 
Ebor. 

RULBCHRIA    BARYPTBRA. 

Enlechria  bai*ypUra  Turn.,  op,  cil.y  1896,  p.ll. 

Antepnal  ciliations  of  ^  1. 

Q.:  Nambour,  Caloundra,  Brisbane. 

EULBCHRIA    BUCHLORA. 

Eidechria  euMora  Turn.,  op,  cit,^  1896,  p.  12. 
Q.:  Brisbane.     The  type  is  still  unique. 

EULBOHRIA   CURVILIKBA. 

Enlechria  cnrviliiiea  Turn.,  oj),  cit.^  1896,  p.  12. 
Antennal  ciliations  oi  $  \, 
(j.:  Brisbane,  Soutbport. 

EULBCHRIA   TBTRAPLOA. 

Eulechri4i  tetraploa  Turn.,  op.  cit.,  1896,  p.  13. 

Antennal  ciliations  of  ^  2. 

Q.:  Brisbane.     The  type  is  still  unique. 
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EULBCHRIA    XIPHRKE8. 

Philobota  xipheres  Turn.,  op.  cit,  1896,  p.  23. 

Anteiinal  ciliations  of  ^  I. 

Q.:  Brisbane,  in  December;  Mt.  Tambourine,  in  Noveml)er. 

EULBCHRIA    8ILVIC0LA. 

Eulechria  ailvicola  Turn.,  op.  cit.,  1898,  p.206. 
Antenna!  ciliations  in  (^  1 . 

Q.:  Mt.  Tambourine,  in  November  and  February;  Coolangatta, 
in  November  and  Ma  v. 

EULBCHRIA   CONCOLOK. 

B^iUehrin  cancoior  Turn.,  op.  ciL,  1898,  p. 206. 

Antennal  ciliations  of  ^  J. 

Q.:  Warwick,  Stantborpe,  in  February  and  Marcb.  — N.S.W.: 
Batburst.  The  last  locality  is  based  on  a  specimen  in  Mr. 
Meyrick's  collection,  which  was  confused  with  Philobota  moiio- 
litha.  The  Batburst  locality  for  the  latter  species  sliould  be 
deleted. 

EULBCHRIA   CANDIDA. 

EuUchria  Candida  Turn.,  op,  cit.^  1898,  p. 206. 
Antennal  ciliations  of  $  \, 

Q.  :  Brisbane,  Stanthorpe. --N.S.W.  :  Tabulam,  Tenterfield, 
Glen  Innes,  Ben  Lomond,  Armidale. 

EULBCHRIA   CHICYSERKS. 

Biifechria  chryseres  Turn.,  op.  cit.,  1898,  p. 207. 

Antennal  ciliations  oi  $  \, 

Q.:  Brisbane.     The  type  is  still  unique. 

EULBCHRIA    DIAPHANB8. 

Eulechria  diaphanes  Turn.,  op.  cit.^  1898,  p. 207. 
^9.  14-20 mm.     Antennal  ciliations  of  ^  1  J. 
Q.:  Eumundi  near  Nambour,  Mount  Tambourine,  and  Killar- 
ney,  in  November. 

EULBCHKIA    BATHROPHAA. 

EuUchria  bathrophma  Turn.,   Proc.  Linn.  Boc.  N.  IS  Wales, 
1914,  p.562. 
N.S.W.:  Ebor. 
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EULBGHRIA    MODICA,  tl.sp. 
Modiciis,  ordinary,  unpretending. 

(^9*  1^~'^  ">("•  Head  white.  Palpi  fuscous;  apex  of  second 
joint,  and  terminal  joint,  except  apex,  whitish.  Antennse  grey; 
ciliations  in  (^  ^.  Thorax  white,  base  of  patagia  fuscous.  Ab- 
domen grey-whitish  or  grey,  tuft  ochreous-whitish.  Legs  fus- 
cous; posterior  pair  ochreous-whitish.  Forewings  narrow,  not 
dilated;  white,  with  scanty,  fuscous  irroration;  markings  fuscous; 
a  spot  on  base  of  costa;  a  discal  dot  at  ^,  n  second  beneath  it  on 
fold,  a  third  before  and  above  middle,  a  fourth  at  §  indistinctly 
double,  and  suifusedly  connected  with  tornus;  a  broadly  suffused 
line  from  J  costa,  at  first  inwardly  oblique,  then  bent  outwards, 
then  inwards  and  parallel  to,  and  near  termen  to  tornus;  some 
fuscous  irroration  along  termen  ;  cilia  whitish,  with  fuscous 
irroration.     Hind  wings  pale  grey;  cilia  whitish,  at  apex  greyish. 

Q.:  Warwick  and  Killarney,  in  October:  five  specimens. 

EULECURIA    DBCOLOR,  n.Sp. 
J)ecofo)\  discoloured. 

^J.  23-24  mm.  Head  and  thorax  wliitisli-grey.  Palpi  fus- 
cous anteriorly,  whitish-grey  posteriorly.  Antennse  whitish-grey; 
ciliations  in  ^  k.  Abdomen  ochreous-fuscous;  apices  of  segments 
and  tuft  whitish-grey.  Legs  fuscous;  posterior  pair  whitish. 
Forewings  elongate,  costa  moderately  arciied,  apex  rounded, 
hindmargin  very  obliquely  rounded;  pale  fuscous-grey,  densely 
irrorated  with  whitish  scales;  first  two  discal  dots  obsolete  (in 
my  specimens);  an  obscure,  fuscous  dot  above  middle,  and  three 
or  four  similar  dots  in  disc  beyond  middle,  coalescing  to  form  a 
semilunar  mark,  all  these  sometimes  obsolete ;  cilia  whitish. 
Hindwings  pale  grey;  cilia  whitish-grey. 

Type  in  Coll.  Lyell. 

Vic:  Gisborne,  in   February;  three  specimens,  received  from 
Mr.  G.  Lyell. 

EULECHRIA    PSAR0PHANE8,  n.Sp. 
xf/apoffxkvq^^  greyish. 

^9.  23-24  mm.  Head  and  palpi  grey- whitish.  Antenne 
whitish;  ciliations  in  ^  ^.     Thorax  whitish:  a  central  spot  and 
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bases  of  patagia  grey.  Abdomen  pale  ochreous-browu,  apices  of 
segments  and  tuft  ochreous-whitish.  Legs  grey- whitish.  Fore- 
wings  moderate,  not  dilate<l,  costa  moderately  arched,  apex 
round-pointed,  terraen  obliquely  rounded;  grey- whitish;  some- 
times a  terminal  series  of  grey  dots:  cilia  grey-whitish.  Hind- 
wings  grey;  cilia  grey-whitish. 

Like  E.  decolor^  but  without  discal  markings.  It  may  prove 
to  be  a  local  race  of  that  species. 

Q.:  Stanthorpe,  in  February.  — N.S.W.:  Glen  Inncs,  in  Jan- 
uary.    Three  specimens. 

EULBCIIRIA    APHAN08PILA,    U.Sp. 
ac^i'DCTTTtAos,  without  sputt). 

$.  20-22  mm.  Head  and  thorax  ochreous-grey-whitish.  Palpi 
ochreous-grey- whitish  ;  outer  surface  of  second  joint  fuscous* 
Antennae  ochreous-grey-whitish;  ciliations  of  $  ^.  Abdomen 
ochreous-gi*ey;  apices  of  terminal  .segments  and  tuft  pale  ochreous. 
Legs  fuscous,  posterior  pair  pale  ochreous.  Forewings  moder- 
ately elongate,  not  dilated;  ochreous-grey-whitish  without  mark- 
ings; cilia  pale  grey.  Hindwings  grey;  cilia  whitish-ochreous, 
towards  apex  greyish-tinged. 

Allied  to  E.  coii^olor,  but  without  the  brownish  colouration  of 
both  fore  and  hind-wings. 

N.S.W.:  Glen  Innes,  in  March;  eight  specimens. 

KULECURIA    8YNCHK0A,  n.sp. 
wvyXpoos^  of  one  colour. 

$.\1  mm.  Head  pale  ochreous;  face  fuscous.  Palpi  fuscous^ 
afHjX  of  second  joint  whitish.  Antennae  grey;  ciliations  in  ^  ^. 
Thorax  dark  brown;  teguhe  pale  ochreous.  Alxiomen  brownish, 
apices  of  segments  and  tuft  pale  ochreous.  Legs  fuscous;  pos- 
terior tibite  and  tarsi  pale  ochreous.  Forewings  not  dilated, 
costA  strongly  arched,  apex  rounded,  termen  very  obliquely 
rounded;  brown;  cilia  fuscous,  bases  whitish.  Hindwings  grey; 
cilia  grey,  bases  whitish-ochreous. 

Not  unlike  E.  convofor^  but  at  oiice  distinguished  by  the  pale 
<K;hreou8  head. 

N.S.  W.:  Glen  Tniies,  in  December;  one  specimen. 
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EULECRRIA    NIPHOGRAMMA,  n.Sp. 
vifl>oyf}afifios,  snow-marked. 

^.18  mm.  Head  brownish-fuscous,  side-tufts  mixed  with 
white,  face  whitish.  Palpi  whitish,  external  surface  of  second 
joint  brownish-tinged,  anterior  edge  of  terminal  joint  fuscous. 
Antennie  grey,  towards  base  whitish;  ciliations  of  ^  1.  Thorax 
brown.  Abdomen  ochreous-  whitish;  bases  of  segments  on  dorsum 
dull  ferruginous.  Legs  brownish-fuscous;  post*  rior  pair  whitish- 
ochreous  Fore  wings  moderate,  posteriorly  somewhat  dilated, 
costa  gently  arched,  apex  round-pointed,  termen  obliquely 
rounded;  ochreous-brown;  a  white  costal  streak  from  base  to  j: 
cilia  ochreous-brown.  Hindwings  pale  grey  ;  cilia  whitish- 
ochreous. 

N.S.W.:  Glen  Innes,  in  March;  one  specimen. 

EULECHRIA    CIRRHOPEPLA    n.Sp. 
KipiioircirAos,  cluthed  in  yellowish. 

^.  20-22  mm.  Head  pale  ochreous.  Palpi  ochreous-whitish, 
external  surface  fuscous  except  at  base.  Antennae  whitish 
ochreous;  ciliations  in  (^  1.  Thorax  whitish-ochreous,  anterior 
edge  sometimes  fuscous- tinged.  Abdomen  dull  ferruginous  on 
dorsum,  apices  of  segments  whitish,  tuft  pale  ochreous.  Legs 
pale  ochreous  ;  anterior  and  middle  pairs  fuscous  anteriorly. 
Forewings  rather  narrowly  oblong,  not  dilated,  costa  gently 
arched,  more  strongly  at  base,  apex  rounded,  termen  obliquely 
rounded;  whitish-ochreous;  cilia  whitish-ochreous.  Hindwingp 
grey;  cilia  whitish-ochreous. 

The  thorax  and  abdomen  of  this  species  are  stoutly  built. 

N.A.:  Port  Darwin  in  November  and  December;  four  speci- 
mens received  from  Mr.  G.  F  Hill,  and  Mr.  F.  P.  Dodd. 

EULECHRlA  LEin'OCHORDA,  n.sp. 
X.€7rTo\of}8os,  with  fine  lines. 
^.  25-26  mm.  Head,  thorax,  and  palpi  grey-whitish.  An- 
tennte  whitish;  ciliations  in  ^  2.  Abdomen  whitish,  bases  of 
segments  dull  ferruginous.  Legs  grey-whitish;  anterior  pair 
fuscous  anteriorly:  posterior  pair  ochreous-whitish.  Forewings 
elongate,    not  dilated,   costa   moderately   arched,  apex   round- 
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pointed,  termen  very  obliquely  rounded;  pale  grey,  with  numerous, 
fine,  whitish  streaks  parallel  to  veins;  cilia  whitish.  Uind wings 
and  cilia  pale  grey. 

N.Q.:  Magnetic  Island  near  Townsville,  in  July;  three  speci- 
mens. 

EULBCHRIA    PLAOIOSTICHA,  n.Sp. 
irAaytowTixos,  with  ublique  line8. 

9-  22  mm.  Head  white.  Palpi  white,  second  joint,  except 
apex,  and  a  subapical  ring  on  terminal  joint,  fuscous.  Antennie 
grey.  Thorax  white,  anterior  margin  and  a  subapical  bar  dark 
fuscous.  Abdomen  grey,  paler  towards  base.  Le^s  whitish; 
anterior  tibiae  and  tarsi  fuscous;  middle  pair  with  apex  of  femora, 
and  a  subapical  ring  on  tibiie,  fuscous.  Forewiugs  elongate- 
oval,  costa  rather  strongly  arched,  apex  round-pointed,  termen 
very  obliquely  rounded;  white;  markings  dark  fuscous;  a  moder- 
ate, basal  fascia  slightly  produced  on  costa;  an  outwardly  oblique 
streak  from  ^  dorsum  to  middle  of  disc;  a  triangular  spot  on 
costa  before  middle,  touching  dorsal  streak  before  extremity:  an 
inwardly  oblique  streak  from  |  costa;  a  second,  dorsal  streak 
from  tomus,  parallel  to  first,  slightly  posterior  to  costal  streak; 
a  sabapical  spot;  a  fine,  terminal  line;  cilia  grey-whitish.  Hind- 
wings  grey,  paler  towards  base;  cilia  whitish,  towards  apex  grey. 

Q.:  Brisbane,  in  March;  one  specimen. 

EULECHRIA  PYCNOCiUAPHA,  H.sp. 
irvKVoypa<f)o<Sf  thickly  marked. 
^9.  20-23  mm.  Head  white.  Palpi  fuscous;  inner  surface  of 
second  joint,  except  at  base,  and  terminal  joint,  except  apex, 
white.  Antennie  fuscous;  ciliations  in  ^  J.  Thorax  white, 
anterior  margin  broadly  fuscous.  Ab<lomen  grey  tinged  with 
ferruginous,  apices  of  segments  and  tuft  ochreous-whitish.  Legs 
fuscous;  posterior  pair  ochreous-whitish.  Forewings  elongate- 
oval,  costa  moderately  arched,  apex  rounded,  termen  very  ob- 
liquely rounded  ;  white ;  some  fuscous  irroration  on  dorsum; 
markings  fuscous,  well-defined;  a  short,  oblique  streak  from  base 
of  costa;  a  discal  spot  at  Jp  and  a  second  beneath  it  on  fold, 
these  often  confluent,  forming  a  broad,  transverse  bar  connected 
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with  costa  by  some  fuscous  irroratioii ;  an  inwardly  oblique, 
broad  streak  from  §  costa;  from  the  costal  end  of  this  arises  a 
straight  fascia  to  tomus;  a  longitudinally  oval  s{K)t  below  middle 
of  disc  precedes  this  fascia;  a  sigmoid  fascia  from  costa  before 
apex  to  tomus,  thick  towards  costa,  slender  towards  tomus;  a 
fine,  interrupted,  subterminal  line;  cilia  ochreous-grey-whitish. 
Hindwings  and  cilia  grey. 

This  and  the  following  two  species  belong  to  the  rariegata- 
group.  The  oblique  streak  from  base  of  costa  is  a  good  dis- 
tinguishing point. 

N.S.W.:  Ebor,  in  January;  six  specimens. 

EULKCIIRIA    VIGINA,  n.sp. 
Viciwuif  neighbouring. 
(^9.  20-23  mm.     Head  white.     Palpi  white;  apex  of  terminal 

joint,  and  external  surface  of  second  joint,  except  at  apex,  fus- 
cous. Antennae  fuscous;  ciliations  of  ^  f.  Thorax  white, 
anterior  margin  broadly  fuscous.  Abdomen  grey,  apices  of  seg- 
ments and  tuft  ochreous-whitish.  Legs  fuscous;  tarsi  auuulated 
with  whitish;  internal  surface  of  posterior  pair  ochreous-whitish. 
Forewings  elongate-oval,  costa  moderately  arched,  apex  rounded, 
termen  very  obliquely  rounded;  white,  with  fine,  grey  irroration; 
markings  fuscous-grey;  costal  edge  at  base  blackish;  a  fine,  sub- 
costal streak  from  base  to  ^;  a  discal  dot  at  \,  a  second  beneath 
it  on  fold,  a  third  in  middle,  a  fourth  beneath  and  beyond  third; 
a  straight  fascia  from  J  costa  to  tomus;  a  sigmoid  fascia  from 
costa  before  apex  to  tornus,  broad  towards  costa,  narrow  towards 
tomus;  some  terminal  dots;  cilia  grey,  bases  mixed  with  white. 
Hindwings  and  cilia  grey. 

Allied  to  the  preceding,  but  with  markings  less  pronounced, 
and  with  more  general  irroration,  discal  dots  smaller  and  more 
discrete;  especially  distinguished  by  the  subcostal  streak  from 
base  (not  costal  as  in  £.  vttrieycUa), 

N.S.W.  Ben  Liomond  and  Ebor,  in  January;  four  specimens. 

EULKCUKIA    LEUCOSTEPHANA,  U.sp. 
\€VKO(rT€<f>avos9  white-crowned. 
^9.  22-24  mm.     Head  white.    Palpi  fuscous,  mixed,  especjall}' 
on  internal  surface,  with  whitish.     Antennie  fuscous;  ciliations 
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in  ^  J.  Thorax  fuscous;  tegulse,  apices  of  patagia,  and  a  large, 
posterior  spot,  white.  Abdomen  dark  grey.  Legs  fuscous,  with 
sriiue  whitish  irroratioii;  posterior  pair  grey.  Forewings  rather 
elongate,  not  dilated,  costa  moderately  arched,  apex  round- 
pointed,  termen  obliquely  rounded;  white,  with  more  or  less 
fuscous  irroration;  costal  edge  at  base  blackish;  markings  dark 
fuscous;  a  very  short,  slender,  subcostal  streak  from  base;  a 
discal  dot  at  J,  a  second  beneath  it  on  fold,  a  third,  not  always 
present,  above  middle,  and  a  fourth  at  ^;  a  streak  from  fourth 
dot  to  tornus;  a  broad,  inwardly  oblique  streak  from  |  costa, 
soon  narrowing  and  angled  outwards,  and  continued  parallel  to 
termen  to  tornus:  a  submarginal  series  of  dots;  cilia  whitish, 
bases  pale  fuscous.     Hindwings  grey;  cilia  whitish,  bases  grey. 

The  markings  are  dark  fuscous,  nut  grey,  as  in  the  preceding 
species;  and  the  subcostal  streak  much  shorter. 

N.8.W.:  Mt.  Ko8ciusko{ 5000  feet),  in  January;  live  specimens. 

EULECIIRIA    EUTHKTA,  n.sp. 
ci'^CTos,  well  arranged. 

(^.11  mm.  Head  white;  face  grey.  Palpi  white,  basal  half 
of  second  joint  fuscous.  Antennae  fuscous;  ciliatious  in  ^  1. 
Thorax  dark  fuscous,  with  a  large,  posterior,  white  spot.  Ab- 
domen fuscous,  tuft  whitish.  Legs  fuscous;  posterior  pair 
whitish.  Forewings  not  dilated,  costa  rather  strongly  arched, 
apex  round-pointed,  termen  nearly  straight,  oblique :  white: 
markings  dark  fuscous;  a  broad,  inwardly  oblique  fascia  from  \ 
custa  to  \  dorsum,  giving  off  a  strong  process  along  fold  to  tornus; 
a  large,  triangular  spot  on  costa  at  ^,  its  apex  coalescing  with  a 
broad,  terminal  fascia;  cilia  white,  on  apex  and  tornus  fuscous. 
Hindwings  grey,  near  base  whitish;  cilia  grey,  on  dorsum  whitish. 

Q.:  Brisbane,  in  March;  one  specimen. 

EULBCHRIA    AXIBRA8TA,  n.Sp. 

(l^icpaoTos,  worthy  of  aifectioii. 

^.  10-11  mm.     Head  ochreous-fuscous;   face  whitish.      Palpi 

whitish,  apex  of  terminal   joint   fuscous.      Antennte  fuscous ; 

ciliations  in  (^  I.     Thorax  rtchreous-fuscoiis.     AlKlomen  fuscous. 

L^s  ochreous-whitish;  anterior  tibiife  and  tarsi  fuscous  annulated 
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with  white.  Forewings  rather  narrow,  costa  rather  strongly 
arched,  apex  rounded,  termen  obliquely  rounded;  whitish;  mark- 
ings ochreous  edged  with  fuscous;  a  small  fuscous  suffusion  on 
base  of  dorsum;  a  sub- basal  median  spot  or  dot;  an  otrtwardly 
oblique  fascia  from  ^  costa  to  dorsum  beyond  middle,  and  a 
second,  rather  broader  from  §  costa  to  tornus;  an  ill-defined 
terminal  or  subterminal  fascia;  cilia  whitish,  with  a  few  fuscous 
scales,  sometimes  pinkish-tinged  on  costa.  Hindwings  and  cilia 
pale  grey. 

Q.:  Coolangatta,  in  October;  Toowoomba,  in  November;  two 
specimens. 

EULECURIA    DIPLOGLBTHRA,  n.sp. 
8iirX.OKX.rf6poSj  twice  barred* 

^9.  13-14  mm.  Head  white.  Palpi  white,  basal  half  of 
second  joint  fuscous.  Antennie  fuscous;  ciliations  of  ^  1|. 
Thorax  fuscous;  t^gule,  and  sometimes  a  posterior  spot,  white. 
Abdomen  ochreous-whitish,  dorsum,  except  apices  of  segments, 
dull  ferruginous.  Legs  ochreous-whitish;  anterior  pair  fuscous. 
Forewings  moderate,  posteriorly  somewhat  dilated,  costa  moder- 
ately arched,  apex  rounded,  termen  obliquely  rounded;  white; 
markings  fuscous;  a  narrow,  basal  fascia  sometimes  produced  on 
costa;  an  antemedian  fascia  sharply  defined  anteriorly,  sufiused 
posteriorly;  a  second  fascia  from  costa  before  apex  to  tornus;  a 
narrow,  interrupted,  terminal  fascia;  cilia  whitish.  Hindwings 
and  cilia  grey- whitish. 

Q.:  Mt.  Tambourine,  in  November:  two  specimens. 

EULECHRIA  SEMANTICA,  n.Sp. 
tnjfiavriKos,  diHtinct. 
(Jj.  14-20mm.  Head  yellow-ochreous.  Palpi  yellow-ochreous; 
external  surface  of  second  joint,  except  apex,  dark  fuscous.  An- 
tennse  dark  fuscous;  ciliations  in  (^  1.  Thorax  yellow-ochreous; 
tegulte  dark  fuscous.  Abdomen  ochreous;  apices  of  joints  paler. 
I^gs  whitish;  anterior  pair  dark  fuscous;  middle  pair  spotted 
with  dark  fuscous.  Forewings  elongate-oval,  costa  moderately 
arched,  apex  round-pointed,  hindmargin  very  obliquely  rounded; 
yellow-ochreous;  markings  dark  fuscous;  a  narrow,  basal  fascia 
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prolonged  as  a  broad  streak  along  costa  to  f ;  an  elongate  spot 
on  costa  beyond  middle,  and  a  small,  oblique  mark  before  apex: 
several  minute  dots  on  apex  and  termen;  cilia  yellow-ochreous. 
Hindwings  grey;  cilia  yellow-ochreous. 

Q.:  Mt.  Tambourine,  in  November,  December,  and  January; 
seven  specimens. 

EULECHRIA    BURTOKAMMA,  n.sp. 
€vpvypafXfxoSt  bi-oadly  marked. 

^9. 1 8 mm.  Head  paleochreous-yellow.  Palpi  fuscous;  apical 
half  of  second  joint  ochreous- whitish.  Antennae  fubcous;  cilia- 
tions  in  ^  I.  Thorax  fuscous,  with  a  posterior,  ochreous  spot. 
Abdomen  fuscous;  tuft  ochreous.  I^gs  ochreous;  anterior  and 
middle  tibise  and  tarsi  fuscous,  with  whitish-ochreous  annulations. 
Fore  wings  moderately  broad,  not  dilated;  costa  arched  at  base, 
thence  nearly  straight;  apex  rounded,  termen  obliquely  rounded; 
pale  ochreous-yellow;  a  broad,  transverse^  fuscous  fascia  before 
middle,  biconcave,  with  a  slight,  posterior  projection  l>elow 
middle;  a  second,  fuscous  fascia  from  j  costa  to  torn  us;  a  broad, 
fuscous  line  from  second  fascia  along  costa  and  termen  to  fascia 
again  at  tomus;  cilia  fuscous,  apices  pale  ochreous,  except  at 
tornus.  Hindwings  fuscous;  cilia  fuscous,  apices  pale  ochreous 
beneath  apex. 

N.Q.:  Stannary  Hills:  three  specimens  received  from  Dr.  T. 
Bancroft. 

EULKCHRIA  BATUROGUAMMA,  U.sp. 
f3a$pQypiiiJ.fJM^,  with  basal  marking. 
(^9.  11-16  mm.  Head  whitish-ochreous.  Palpi  fuscous;  apex 
of  second  joint,  and  terminal  joint,  except  towards  apex,  och- 
reous-whitish.  AntenniB  pale  fuscous;  ciliations  in  ^  1.  Thorax 
whitish-ochreous:  bases  of  patagia  fuscous.  Abdomen  whitish- 
ochreous,  bases  of  segments  brownish.  Forewings  not  dilated, 
costa  rather  strongly  arched,  apex  round-pointed,  termen  very 
obliquely  rounded;  whitish-ochreous;  markings  fuscous;  a  narrow, 
basal  fascia,  slightly  produced  on  costa;  a  small,  costal  spot  on 
|,  sometimes  obsolete;  a  larger  spot  on  costa  beyond  middle;  a 
minute,  discal  dot  at  ^,  a  second  beneath  it  on  fold,  a  third 
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above  middle,  and  a  fourth  transversely  crescentic  at  §;  a  line 
from  ^  costa  obliquely  inwards,  acutely  angled  outwards  beneath 
costa,  then  curved,  parallel  and  near  termen  to  torn  us;  a  terminal 
series  of  dots;  cilia  whitish-ochreous,  apices  greyish.  Hindwings 
grey- whitish;  cilia  ochreous- whitish. 

Q.:  Montville,  Dulony,  and  Eumundi,  near  Nambour,  Bris- 
bane, Coolangatta,  and  Bunya  Mountains^.in  October- December, 
and  March.     This  is  a  "scrub"-species. 

EULECHRIA    ATMOSPILA,  n.Sp. 
aT/AocnriAos,  with  smoky  spots. 

^.  19  mm.  Head,  thorax,  and  palpi  whitish-grey,  with  a  few 
darker  scales.  Antennae  whitish-grey;  ciliations  iu  ^  1|.  Ab- 
domen grey- whitish,  with  three  or  four,  ferruginous  bars  before 
apex.  Legs  whitish;  anterior  pair  grey.  Forewings  rather 
broadly  dilated,  costa  moderately  arched,  apex  rounded,  termen 
obliquely  rounded;  whitish-grey;  markings  and  a  few  scattered 
scales  dark  fuscous;  a  dot  on  base  of  costa;  a  subcostal  dot  near 
base;  a  spot  on  base  of  dorsum;  a  dot  in  disc  at  ^,  a  second 
beneath  it  on  fold,  and  a  third  at  jf;  a  subcostal  median  dot;  a 
series  of  dots  from  J  costa,  at  first  subcostal,  then  near  termen  to 
tornus;  a  rather  large,  circular  spot  above  tomus,  extending  to 
near  third  discal  dot;  cilia  whitish,  with  some  fuscous  irroration 
at  tornus.  Hindwings  broad;  whitish,  irrorated  with  pale  grey; 
cilia  whitish,  with  a  grey,  sub-basal  line  towards  tomus. 

Q.:  Killarney,  in  November;  one  specimen,  received  from  Mr. 
K.  Illidge. 

EULKCHRIA   THRENODES,  n.Sp. 
0f}yfViii8tfs,  iiiouniful- 
(J9-   17-18  mm.      Head   ochreous- whitish.      Palpi    ochreous- 
whitish,   outer  surface  of   second  joint,  and  anterior  edge  of 
terminal  joint,  fuscous.      Antennte  pale  fuscous;  ciliations  in  ^ 
1^.     Thorax  ochreous-whitish  more  or  less  suffused  with  pale 
fuscous.     Abdomen  ochreous-whitish,  bases  of  segments  more  or 
less  ochreous-fuscons.     l-egs  whitish-ochreous;  anterior  pair  pale  ,- 
fuscous  anteriorly.      Forewings  not   dilated:   ochreous-whitish; 
costal  edge  near  l>ase  fuscous;  sometimes  a  pale  fuscous,  discal 
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dot  at  §,  but  this  is  usually  obsolete:  cilia  ochreous-whitish. 
Hindwings  grey;  cilia  ochreous-whitish. 

Distinguishable  from  E.  covBota  by  the  longer,  antennal  cilia- 
tions;  from  E,  exafUmis  by  the  absence  of  a  fuscous  spot  on 
base  of  patagia;  from  E,  pallideUa,  by  the  darker  hindwings. 

N.Q.:  Kuranda,  near  Cairns,  in  October;  Townsville,  in  Sep- 
tember and  January. —  N.8.W.:  Tabu  him,  in  December.  Eight 
specimens. 

EULRCHRIA   CATnARISTIS,  n.Sp. 
KaOapumSt  spotless. 

(^9*  H-20mm.  Head  and  thorax  whitish.  Palpi  whitish, 
external  surface  of  second  joint  and  apex  of  terminal  joint  fus- 
cous. Antennae  grey- whitish;  ciliations  in  ^  li.  Abdomen 
whitish,  bases  of  segments  brownish-ochreous.  Legs  ochreous- 
whitish;  anterior  pair  fuscous-tinged.  Forewings  moderately 
broad,  not  dilated;  whitish;  cilia  whitish.  Hindwings  grey- 
whitish  or  grey;  cilia  whitish. 

E,  paUidella  has  more  w^hitish  hindwings,  and  longer,  antennal 
ciliations  (2).  E.  homochroa  has  narrower,  ochreous-tinged  fore- 
wings,  and  shorter,  antennal  ciliations  (§). 

Q.:  Eumundi  near  Nam  hour,  in  November  and  December; 
Brisbane,  from  November  to  April;  Toowoomba,  in  April; 
Stanthorpe,  in  November;  twenty  specimens. 

EULBCHRIA  HOMOCHROA,  n.Sp. 
ofxo\poos,  of  one  colon  i-. 
^9-12'l^>"^-  Head  and  thorax  pale  ochreous.  Pahpi 
pale  ochreous,  outer  surface  of  second  joint  fuscous  except  at 
apex.  Antennie  ochreous-grey- whitish:  ciliations  in  ^  If.  Ab- 
domen pale  ochreous.  Legs  fuscous:  posterior  pair  pale  och- 
reous. Forewings  rather  narrow,  not  dilated;  uniform  pale 
ochreous;  cilia  pale  ochreous.  Hindwings  grey-whitish;  cilia 
whitish-ochreous. 

Distinguished  by  the  pale  ochreous,  narrow  forewings,  and 
short,  antennal  ciliations. 

Q.:  Brisbane,  in  February  and  JVIarch;  Southport,  in  Novem- 
ber; Stanthorpe;  six  specimens. 
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EULBCHRIA   TKPHROCHROA,  n.Sp. 
T€<f>po\pooi,  ash-ooloured- 

(^«  15-17  mm.  Head  ochreous- whitish.  Palpi  ochrcous-whitish; 
external  surface  of  second  joint,  except  apex,  brownish-fuscous: 
terminal  joint  dark  fuscous  towards  apex  anteriorly.  Antennae 
grey-whitish;  ciliations  in  ^  2|.  Thorax  ochreous- whitish,  more 
or  less  suffused  anteriorly  with  hrownish-fuscous.  Abdomen 
ochreous-whitish,  bases  of  segments  on  dorsum  dull  ferruginous. 
Legs  fuscous;  posterior  pair  ochreous- whitish.  Forewings  rather 
narrow,  not  dilated,  costa  gently  arched,  apex  rounded,  terroen 
very  obliquely  rounded;  ochreous- whitish,  sometimes  with  a  few 
fuscous  scales  in  disc;  a  median,  fuscous,  discal  dot  slightly 
beyond  «^,  a  second  beyond  it  on  fold,  and  a  third  at  §,  but  these 
may  be  faintly  marked  or  absent;  a  series  of  fuscous  dots  close 
to  termen  more  or  less  marked;  cilia  ochreous- whitish.  Hind- 
wings  ochreous- whitish,  faintly  greyish  towards  apex;  cilia  och- 
reous-whitish. 

Near  E,  exanimU,  which  has  the  forewings  proportionately 
broader,  and  the  antennal  ciliations  considerably  shorter  (1|). 

Q.:  Rosewood,  in  September;  seven  specimens. 

EULBCHRIA   GALACTINA,  n.Sp. 
ya\aKTivo^,  inilk-whit«. 

(^9.  14-19  mm  Head  white.  Palpi  white;  second  joint  dark 
fuscous  anteriorly  except  at  base  and  apex.  Antennie  whitish; 
ciliations  in  ^  3.  Abdomen  whitish  grey;  tuft  whitish.  Legs 
whitish  ;  anterior  and  middle  pairs  dark  fuscous  anteriorly. 
Forewings  elongate,  costa  moderately  arched,  apex  rounded, 
hindmargin  obliquely  rounded;  white;  in  male,  without  mark- 
ings; in  female,  with  three,  fuscous,  discal  dots;  cilia  white. 
Hindwings  and  cilia  white. 

N.Q.:  Cairns  and  Card  well;  abundant,  from  August  to  Oc- 
tober. 

EULBCHRIA   THBTICA,  n.Sp. 
BrfTiKOiy  menial. 
^9.  16-17  mm.     Head,  palpi,  and  thorax  fuscous.     Antennae 
fuscous,  obscurely  annulated  with  dark  fuscous;  ciliations  in  ^  3. 
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Abdomen  fuscous,  bases  of  segments  on  dorsum  ferruginous. 
L^s  fuscous;  posterior  pair  whitish.  Fore  wings  rather  broad, 
dilated  posteriorly,  costa  strongly  arched,  apex  rounded,  termen 
obliquely  counded;  fuscous;  markings  dark  fuscous;  a  discal  dot 
at  j^j  a  second  slightly  beyond  it  on  fold,  and  a  third  at  f ;  a  few, 
scattered,  dark  fuscous  scales;  a  terminal  series  of  dots;  cilia 
fuscous.  Hind  wings  fuscous,  paler  towards  base;  cilia  fuscous- 
whitish. 

An  obscure  species  of  the  ciynvictel la-group;  fortunately  the 
long,  antennal  ciliations  furnish  a  good  point  of  distinction. 

Q.:  Killarney,  in  November;  four  specimens. 

EULBCHKIA    DBLOSPILA,  n.Sp. 
Si^Ao(nriAo9,  plainly  spotted. 

^9.  20  mm.  Head  grey,  irrorated  with  whitish.  Palpi  grey, 
apex  of  second  joint  whitish.  Antennae  grey;  ciliations  in  ^  1. 
Thorax  fuscous.  Abdomen  whitish,  with  lateral,  fuscous  streaks, 
dorsum,  except  apices  of  segments,  ferruginous.  Legs  fuscous, 
with  whitish  annulations;  posterior  pair  whitish.  Forewings 
moderate,  somewhat  dilated  posteriorly;  grey-whitish,  with  dark 
fuscous  irroration  and  spots;  base  of  dorsum  suffused  with  fus- 
cous, a  discal  dot  at  ^,  a  second  slightly  beyond  it  on  fold,  and  a 
third  in  middle;  a  line  of  spots  from  before  middle,  at  first  sub- 
costal, slightly  itidented  at  apex,  then  near  and  parallel  to 
termen,  then  subdorsal  to  before  middle;  cilia  grey,  bases  barred 
with  dark  fuscous.     Hind  wings  and  cilia  pale  grey. 

This  species  belongs  to  the  siccellct-gvowp, 

Q.:  Stanthorpe,  in  November;  six  specimens,  at  rest  on  the 
granite-rocks. 

EULBCHRIA  BUCRTPTA,  n.Sp. 
€VKpvjrT(ySf  well-oonoealed. 
^.  18  mm.  Head  pale  fuscous.  Palpi  fuscous,  second  joint 
whitish  towards  apex.  Antennae  with  apices  of  joints  triangu- 
larly dilated,  fuscous;  ciliations  in  (^  1.  Thorax  fuscous,  mixed 
with  whitish-ochreous.  Abdomen  grey.  I^egs  fuscous;  posterior 
pair  mostly  ochreous- whitish.  Forewings  posteriorly  dilated, 
costa  moderately  arched,  apex  rounded,  termen  obliquely  rounded; 
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fuscous,  mixed  with  whitish-oohreous;  markings  dark  fuscoiui, 
obscure;  a  dot  at  ^,  with  a  second  beneath  it  on  fold,  and  a 
third  above  and  before  middle;  a  pale  spot  beyond  middle  edged 
anteriorly  and  posteriorly  with  dark  fuscous;  a  fine,  interrupted 
line  near  and  parallel  to  termen,  and  a  similar  line  on  termen; 
cilia  pale  fuscous,  apices  ochreous-whitish.  Hind  wings  pale 
grey;  cilia  whitish-grey. 

Q.:  Adavale  (in  western  interior),  in  April  and  May;  three 
specimens. 

EULRCHRI4    MRLANOGRAMMA,  n.sp. 
/icAai'oy/Mi/i/xos,  inscribe*!  with  blnck. 

(^.14-17  mm.  Head  and  thorax  dark  fuscous  Palpi  dark 
fuscous;  apices  of  second  and  terminal  joints  whitish.  Antennae 
dark  fuscous:  ciliations  in  ^  1.  Abdomen  fuscous-whitish, 
bases  of  segments,  except  first,  ferruginous.  Legs  dark  fuscous; 
tarsi  annulated  with  whitish.  Forewings  moderate,  not  dilated; 
fuscous,  with  numerous,  dark  fuscous  streaks;  a  costal  streak  from 
base  to  middle;  a  median  streak  to  end  of  cell,  interrupted  by 
whitish  in  cell;  submedian  and  dorsal  streaks,  with  a  short, 
whitish  streak  between  them  towards  base;  streaks  on  veins 
interrupted  by  whitish  near  extremities,  and  ending  in  whitish, 
terminal  dots;  cilia  fuscous,  barred  with  whitish,  apices  grey- 
whitish.     Hindwings  and  cilia  grey. 

Q.:  Brisbane,  in  September,  October,  and  December;  seven 
specimens. 

EULECHRIA  ME80CHRA,  n.Sp. 
li€<riiiXpo^,  pale  in  the  middle. 
9.  14-17  mm.  Head  blackish;  face  whitish-ochreous.  Palpi 
whitish- ochreous,  with  a  few  blackish  scales;  terminal  joint,  ex- 
cept apex,  blackish.  Antennas  blackish,  annulated  with  whitish- 
ochreous.  Thorax  whitish-ochreous;  tegulte,  bases  of  patagia, 
and  a  few  posterior  scales,  blackish.  Abdomen  pale  ochreous, 
variably  suffused  with  fuscous.  Legs  dark  fuscous,  tibiae  and 
tarsi  annulated  with  whitish-ochreous;  posterior  pair  pale  och- 
reous, with  some  fuscous  irroration.  Forewings  narrow-elongate; 
pale  brownish-ochreous, '^ith  patchy,  fuscous  irroration;  mark- 
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ings  blackish;  a  dot  on  costa  near  base;  a  short,  broad  streak  on 
base  of  dorsum;  a  discal  dot  at  },  a  second  close  beneath  it  on 
fold,  and  a  third  at  §;  an  apical  spot;  a  triangular,  tornal  spot 
connected  with  third  dot;  cilia  on  apex  blackish,  on  termen  pale 
ochreous,  with  some  blackish  scales,  on  tornus  grey.  Hindwings 
grey;  base  sometimes  pale  ochreous;  cilia  grey,  towards  tornus 
pale  ochreous. 

Q.:  Brisbane,  in  October,  November,  and  April;  three  speci- 
mens. 

Gen.  Callithauha. 

Callithauma  Turn.,  Trans.  Roy.  Soc.  S.  Aust.,  1899,  p. 15. 

Type,  C.  biuilica  Turn.  This  genus  is  closely  allied  to  Tiso- 
barica,  from  which  it  differs  only  by  the  absence  (or  extreme 
shortness)  of  the  male  antennal  ciliations.  The  posterior  tibiae 
are  rough-haired  above,  not  smooth- scaled,  as  stated  in  my  de- 
scription. To  this  genus  must  be  referred  Hoplitica  callianthes 
Meyr. 

Mr.  Meyrick's  division  of  the  Oecophorinse  into  those  with, 
and  those  without,  antennal  ciliations,  must  not  be  applied  too 
rigidly. 

Callithauma  basilica. 
Callithauma  basilica  Turn.,  op.  city  1899,  p.  15. 
Q.:  Toowoomba,  in  September;  Killarney,  in  October. 

Callithauma  pyrites 

Hoplitica  pyrites  Turn.,  op,  ciL^  1896,  p.9. 

Q.:  Montville  near  Nambour,  in  October;  Brisbane,  in  Sep- 
tember; Stradbroke  Island,  in  September;  Mt.  Tambourine,  in 
October  and  November;  Killarney,  in  October  and  November; 
not  uncommon. 

Callithauma  qlycera,  n.sp. 

yXvKC/>09,  sweet. 

^.  12  mm.    Head  reddish-orange;  face  whitish.    Palpi  whitish; 

second  joint   with  fuscous  irroration  and  apical  ring;  terminal 

joint  broadly  dark  fuscous  in  middle.    Antenna;  whitish,  sharply 

annulated  with  blackish.     Thorax  pinkish  mixed  with  whitish. 

31 
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Abdomen  purple-fuscous;  tuft  whitish-ochreous.  Legs  pale  fus- 
cous, annulated  with  whitish;  posterior  pair  whitish.  Forewings 
posteriorly  dilated,  costa  slightly  arched,  strongly  so  before  apex, 
apex  rounded,  hindmargin  very  obliquely  rounded;  pink;  mark- 
ings pale  yellow,  partly  outlined  with  dark  fuscous;  a  short, 
oblique  line  from  base  of  costa;  a  narrow,  outwardly  curved 
fascia  from  costa  at  \  to  inner  margin  at  \;  a  narrow  fascia  from 
costa  before  middle  to  tornus,  dividing  and  reuniting  in  disc,  so 
as  to  enclose  an  island  of  ground-colour:  a  fine,  irregularly  waved 
fascia  from  costa  at  |  to  termen  above  tornus;  a  broad,  dark 
fuscous  line  along  costa  from  middle  to  ^,  thence  continued  as  a 
submarginal  band  to  termen  above  tornus;  an  orange  line  on 
apex  and  upper  part  of  termen ;  cilia  orange.  Hindwings 
whitish;  cilia  whitish-ochreous,  at  apex  grey. 

Differs  in  shape  of  fore  wing  from  the  other  species;  the  dark, 
costal  and  submarginal  line  is  characteristic. 

Q.:  Killarney,  in  October;  one  specimen. 

Callithauma  leptodoma,  n.sp. 

AcTTToSo/AO^y  slightly  built. 

(J.  8-9  mm.  Head  whitish-ochreous ;  face  whitish.  Palpi 
whitish  ;  an  apical  ring  on  second  joint,  and  a  subapical  on 
terminal  joint,  dark  fuscous.  Antennae  whitish,  with  blackish 
annulations.  Thorax  whitish-ochreous.  Abdomen  whitish. 
I^gs  whitish;  anterior  femora  and  tibise  fuscous;  anterior  and 
middle  tarsi  annulated  with  fuscous.  Forewings  narrow,  costa 
strongly  arched,  apex  round-pointed,  termen  obliquely  rounded; 
pale  crimson;  markings  pale  yellow,  edged  and  partly  mixed 
with  fuscous;  an  illdefined,  basal  fascia;  a  moderately  broad, 
slightly  outwardly  curved  fascia  from  J  costa  to  J  dorsum;  a 
broader,  irregular-edged  fascia  from  midcosta  to  before  tornus, 
enclosing  a  spot  of  ground-colour  in  middle,  and  giving  off  a 
branch  to  mid-dorsum;  a  narrower,  curved  fascia,  mostly  suffused 
with  fuscous,  from  costa  before  apex  to  termen  above  tornus;  a 
line  on  apex  and  upper  part  of  termen  edged  anteriorly  with 
fuscous;  cilia  pale  yellow,  towards  tornus  grey  mixed  with  pale 
crimson.    Hindwings  lanceolate;  grey-whitish;  cilia  grey-whitish. 
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Smaller  and  more  slender  than  C.  pyrites,  the  markings 
broader,  and  with  much  more  fuscous  irroration ;  certainly 
distinct. 

Q.:  Coolangatta,  in  September;  Killarney,  in  October;  three 
specimens. 

Gen.  TisoBARiCA. 

7't^o^rica  Walk.,  Cat.  firit.  Mus.,  xxiz.,  p.812. 
Hieropola  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1883,  p.363. 
A  very  natural  genus,  narrower- winged  than  Machimia  (Hop- 
litica  Meyr.),  and  with  terminal  joint  of  palpi  shorter. 

TiSOBAKICA    PTRRHELLA. 

Hoplitica pyrrhella  Turn.,  Trans.  R.  Soc.  8.  Aust.,  1896,  p.8. 

Antennal  ciliations  of  ^  2. 

Q.:  Brisbane,  in  September  and  March. 

TiSOBARICA    BRANNA,  n.Sp. 
ipavvo^^  lovely. 
Hieropola  jucundella  Meyr.,  op.  cit.y  1883,  p. 364,  nee  Wlk. 
This  species  is  very  constant  in  colour  and  markings,  and  is 
certainly  different  from  the  following.      Antennal  ciliations  of 

Q.:  Brisbane  and  Toowoomba,  in  September. — N.S.W.:  New- 
castle, Sydney. 

TiSOBARICA   JUCUNDBLLA. 

Tisobariea  jucundella  Wlk.,  Cat.  Brit.  Mus.,  xxix.,  p.813;  iiec 
Meyr.,  op,  ci/.,  1883,  p. 363. 

^9.  12-13  mm.  Head  whitish;  second  joint  with  a  narrow, 
snbapical  ring,  and  terminal  joint  with  a  broad,  median  ring, 
fuscous.  Antennae  whitish,  annulated  with  fuscous;  ciliations 
in  (^  1^.  Thorax  whitish,  anteriorly  pale  purplish,  bases  of 
patagia  yellow.  Abdomen  pale  purple-fuscous;  tuft  and  under- 
side whitish.  Legs  whitish;  anterior  and  middle  pairs  annulated 
with  fuscous.  Forewings  rather  narrow,  costa  moderately  arched, 
apex  round-pointed,  termen  obliquely  rounded;  pale  purple,  with 
four  fasciae  yellow,  narrowly  edged  with  fuscous;  first  from  base 
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of  costs  very  obliquely  outwards,  then  curved  downwards  to 
dorsum  at  \;  second  rather  broad,  evenly  curved,  from  ^  costa 
to  dorsum;  third  from  midcosta  to  tornus,  narrow,  interrupted 
beneath  costa,  its  edges  irregular  and  nearly  enclosing  a  spot  of 
ground-colour  on  posterior  margin;  fourth  subapical,  very  broad 
on  costa,  narrowing  to  a  point  on  termen  above  tornus;  a  yellow 
line  anteriorly  edged  with  fuscous  on  apex  and  upper  part  of 
termen;  cilia  ochreous.     Hindwings  and  cilia  ochreous-whitish. 

Distinguished  from  the  preceding  by  the  purple  colour  of  fore- 
wings;  entire,  second  fascia;  broad,  fourth  fascia;  whitish  head 
and  thorax,  and  other  points. 

Q.:  Brisbane,  in  October;  two  specimens,  apparently  attached 
to  i/(5/a/cuca.  — N.S.W.:  Sydney  (Walker^s  type). 

TlSOBARIOA   LAROTYPA,  n.Sp. 
Aa/>oTV7ro9,  daintily  marked. 

(^.13  mm.  Head  reddish,  face  white.  Palpi  whitish;  apex 
and  a  few  scattered  scales  on  second  joint,  and  a  subapical  ring 
on  terminal  joint,  fuscous.  Antennae  whitish,  annulated  with 
fuscous;  ciliations  in  (^  1.  Thorax  red,  with  a  suffused,  whitish, 
median,  longitudinal  streak;  patagia  yellow,  bases  red.  Abdo- 
men grey- whitish.  Legs  whitish;  anterior  pair  with  some  pale 
fuscous  irroration.  Forewings  rather  narrow,  costa  moderately 
arched,  apex  round-pointed,  termen  obliquely  rounded;  pale  red, 
costal  portion  of  disc,  except  near  bvse,  broadly  suffused  with 
grey;  markings  pale  yellow;  base  of  dorsum  yellow;  a  very 
oblique  fascia  from  base  of  costa,  bent  inwards  above  dorsum  to 
dorsum  at  \;  a  second  fascia  from  ^  costa  to  mid-dorsum,  dilated 
and  containing  a  spot  of  ground-colour  above  middle,  constricted 
and  nearly  inteiTupted  above  dorsum;  a  third  fascia  from  mid- 
costa to  tornus,  interrupted  beneath  costa,  dilated  and  contain- 
ing a  spot  of  ground-colour  in  middle,  connected  by  an  oblique 
bar  from  below  middle  to  dorsal  end  of  second  fascia;  an  incom- 
plete, narrow  fascia  from  |  costa  towards,  but  not  reaching, 
termen  above  tornus;  a  yellow  line  on  apex  and  upper  part  of 
termen;  cilia  ochreous,  apices  grey.  Hindwings  whitish;  cilia 
ochreous-whitish , 


hY  A.  JEFFERIS  tUtlKEtt.  36$ 

Differs  from  T.  eranna  in  the  grey  suffusion  of  fore  wings, 
with  red  spot  in  second  fascia,  and  narrow,  fourth  fascia.  The 
dark  scales  on  edges  of  markings  are  very  slightly  developed. 

N.S.  W.:  Sydney(near  Middle  Head),  in  October;  one  specimen. 

TiSOBARICA  HEDANOPA,  n.sp. 
tSaviiyjToSf  of  pleasant  appearance. 
9-12  mm  Head  yellowish.  Palpi  yellow,  with  some  reddish 
suffusion.  Antennte  whitish,  with  blackish  annulations.  Thorax 
yellow-whitish,  with  patchy  reddish  suffusion.  Abdomen  och- 
reous-whitish.  Legs  ochreous-whitish;  anterior  tibiae  reddish, 
anterior  tarsi  annulated  with  reddish.  Forewings  narrow,  costa 
arched  near  base,  thence  nearly  straight,  apex  round-pointed, 
termen  very  obliquely  rounded;  pale  red,  with  some  patchy  grey 
suffusion  mostly  in  median  areas,  markings  yellow  edged  with 
bright  red;  an  outwardly  oblique  line  from  base  of  costa  not 
reaching  dorsum;  a  rather  broad,  slightly  curved,  nearly  trans- 
verse, uninterrupted  fascia  from  ^  costa  to  \  dorsum;  an  obscure 
spot  on  mid-dorsum;  a  very  narrow  fascia  from  midcosta  to 
tornus,  dilated  and  enclosing  a  spot  of  ground-colour  above 
middle;  a  very  narrow  fascia  from  |  costa  to  termen  above 
tornus,  dilated  on  costa;  a  fine,  yellow  line  on  apex  and  upper 
part  of  termen;  cilia  ochreous-yellow,  on  tornus  reddish.  Hind- 
wings  whitish;  cilia  ochreous-whitish. 

Narrower- winged  than  the  other  species,  the  markings  edged 
with  red,  not  fuscous,  the  grey  suffusion  differently  placed  to 
that  in  T.  larotypa,  and  the  nearly  transverse  fascia  at  \  very 
different. 

Q.:  Mt  Tambourine,  in  November;  one  specimen. 

Maghimia  moderatblla. 
Depressaria  moderatella  Wlk.,  Cat.  Brit.  Mus.,  xxix.,  p.566. 
Haplitica  leucerythra  Meyr.,  Proc.  Linn.Soc.  N.  S.  Wales,  1882, 
p.501;  H.  rufimaculella  Turn.,  Trans.  R.  Soc.  S.  Aust.,  1896,  p.7. 

N.Q.:  Towns  ville. — Q  :  Nam  hour,  Brisbane,  Stradbroke  Island. 
— N.S.W.:  Glen  Innes,  Sydney,  Bathurst,  Mittagong,  Mt.  Kosci- 
usko (4000  feet).  — Vic:  Gisborue.— Tasm.:  Launceston.— S.A.: 
Mt.  Lofty. 
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Machimia  boxantha. 

Hoplitica  eoxan^Aa  Turn.,  op.  cit^  1896,  p.7. 
Q.:  Brisbane  and  Stradbroke  Island,  in  August;  Mt.  Tam- 
bourine and  Warwick,  in  October. 

Machimia  atripunctatblla. 

Hoplitica  atripunctatella  Turn.,  op.  cit.,  1896,  p.7. 
Q.:  Gayndah,  in  October;  Brisbane,  in  August  and  Septem- 
ber; Toowoomba,  in  November. 

Machimia  miltopsara. 

Hoplitica  miltopsara  Turn.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1914, 
p.560. 

N.S.W.:  Ebor. 

Machimia  zelota,  n.sp. 

f»yAa)T09,  enviable. 

^.  21  mm.  Head  whitish-ochreous.  Palpi  whitish-ochreous: 
external  surface  of  second  joint  pinkish-tinged.  Antenne  pale 
grey,  towards  base  wbitish-ochreous  tinged  with  pink;  ciliations 
in  ^  1.  Thorax  leaden-grey;  anteriorly  broadly  whitish-och- 
reous; two,  reddish-ochreous,  posterior  dots.  Abdomen  pale 
ochreous.  Legs  whitish-ochreous;  anterior  pair  pinkish  ante- 
riorly, except  C0X8B,  which  are  whitish.  Forewings  moderately 
broad,  not  dilated,  costa  strongly  arched,  apex  rounded-rectan- 
gular, termen  slightly  oblique,  rounded  beneath;  leaden-grey;  a 
pink,  costal  streak;  extreme  costal  edge  whitish;  a  whitish-och- 
reous, basal  spot;  an  irregular,  whitish-ochreous  blotch  reticu- 
lated with  reddish-ochreous,  extending  from  near  base  of  dorsum 
as  a  broad  streak  roughly  parallel  to  costa  as  far  as  middle;  a 
dark  fuscous,  circular  spot  beneath  this  before  middle  of  disc; 
two,  dark  fuscous  spots  edged  with  whitish-ochreous  placed 
transversely  in  disc  beyond  middle;  a  whitish-ochreous,  subapical 
blotch  traversed  by  an  interrupted,  reddish-ochreous,  obliquely 
transverse  line;  cilia  pale  ochreous,  towards  termen  grey.  Hind- 
wings  and  cilia  ochreous. 

N.S.W.:  Glen  Innes,  in  January;  one  specimen. 
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MaCHIHIA    PH(EN0PI8,  D.8p. 
tf>oivuiiris,  reddish. 

9.  14-18mm.  Head  dull  reddish  mixed  with  whitish-ochreous; 
face  whitish.  Palpi  dull  reddish;  second  joint  with  base,  apex, 
and  most  of  inner  surface  whitish.  Antennae  ochreous-whitish, 
sharply  annulated  with  blackish.  Thorax  dull  reddish  mixed 
with  whitish-ochreous.  Abdomen  fuscous-grey,  beneath  pale 
ochreous.  Legs  whitish;  anterior  pair  reddish-tinged;  posterior 
pair  pale  ochreous.  Forewings  not  dilated,  costa  arched  at  base, 
then  nearly  straight,  apex  round-pointed,  termen  obliquely 
rounded;  ochreous-whitish,  mixed  with  dull  reddish;  costal  edge 
narrowly  pink;  no  defined  markings,  but  a  redder,  apical  area 
preceded  by  an  ill-defined,  paler  fascia  from  mid-costa  to  tomus; 
cilia  whitish,  irrorated  with  reddish.  Hindwings  ochreous-fus- 
cous;  towards  apex  fuscous;  cilia  grey. 

N.A.:  Port  Darwin. — Q.:  Brisbane,  in  September  and  Novem- 
ber; Mt.  Tambourine,  in  November;  Toowoomba,  in  September. 
Seven  specimens. 

MaCHIHIA    HESOGiEA,  n.Sp. 
/Aco-oyatos,  inland. 

^9.  16-18mm.  Head,  thorax,  and  palpi  ochreousgrey-whitish. 
Antennae  grey,  towards  base  pinkish-white;  ciliations  in  ^  4. 
Abdomen  pale  ochreous.  Legs  whitish-ochreous;  anterior  pair 
pinkish-tinged.  Forewings  broadly  oval,  not  dilated,  costa 
arched  near  base,  then  straight,  apex  rounded,  termen  obliquely 
rounded;  ochreous-grey- whitish:  discal  spots  obsolete,  or  one  or 
two  spots  faintly  indicated;  costal  edge  pink;  cilia  whitish, 
apex  pinkish-tinged. 

Q.:  Adavale,  in  April;  four  specimens. 

Machimia  ochrophanes,  n.sp. 

u)\po<l>avrjs,  pale. 

^9. 19-23mra.  Head  ochreous-whitish.  Palpi  whitish;  second 
joint  fuscous  except  on  base,  apex,  and  internal  surface;  terminal 
joint  fuscous  anteriorly.  Antennie  in  ^  whitish,  with  fuscous 
annulations,  ciliations  §;  in  9  grey.     Thorax  ochreous-whitish 
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or  pale  grey.-  Abdomen  pale  ochreous-grey,  in  9  grey,  apices  of 
segments  ochreous- whitish.  Legs  whitish-ochreous ;  anterior 
pair,  except  coxae,  fuscous.  Forewings  suboblong,  not  dilated, 
costa  rather  strongly  arched,  apex  rounded-rectangular,  termen 
rounded,  slightly  oblique;  ochreous-whitish,  in  9  suffused  with 
grey;  discal  dots  obscure  or  nearly  obsolete;  sometimes  a  fuscous 
dot  above  middle;  a  dot  at  §;  sometimes  one  or  two  fuscous  scales 
representing  a  dot  at  J^,  and  another  beyond  it  on  fold;  cilia 
ochreous- whitish.  Hind  wings  ochreous-grey- whitish,  in  9  darker; 
cilia  ochreous- whitish. 

Very  similar  to  some  species  of  Eulechria;  the  absence  of 
pecten,  and  short,  antennal  ciliations  should  be  carefully  noted. 

Q.:  Warwick,  in  October. 

Machimia  micropteka,  n.sp. 

fiiKpoTTTtpoiy  small-winged'. 

^9.  12-14  mm.  Head,  thorax,  and  palpi  fuscous.  Antennn 
fuscous;  ciliations  in  (^  1  ^.  Abdomen  ferruginous-fuscous,  apices 
of  segments  and  tuft  ochreous-whitish.  Legs  fuscous;  posterior 
pair  and  middle  femora  ochreous-whitish;  anterior  and  middle 
tibiae  and  tarsi  annulated  with  ochreous-whitish.  Forewings 
not  dilated,  costa  arched  at  base,  thence  nearly  straight,  apex 
round-pointed,  termen  obliquely  rounded;  pale  fuscous,  sparsely 
irrorated  with  fuscous;  a  discal  dot  at  {,  a  second  beneath  it  on 
fold,  and  a  third  at  f ;  cilia  pale  fuscous.  Hind  wings  ochreous- 
whitish,  at  apex  tinged  with  fuscous;  cilia  whitish,  with  a  basal, 
pale  fuscous  line  towards  apex. 

Q.:  Mt.  Tambourine,  in  November;  fourteen  specimens. 

Machimia  ANiEHicA,  n.sp. 

aval fiiKo^f  bloodless. 

^9.  12-14  mm.  Head,  thorax,  and  palpi  ochreous-whitish, 
with  very  slight,  fuscous  irroration.  Antenne  whitish;  ciliations 
in  ^  3.  Abdomen  whitish,  f^egs  whitish;  anterior  pair  with 
slight,  fuscous  irroration.  Forewings  not  dilated,  costa  moder- 
ately arched,  apex  round-pointed,  termen  obliquely  rounded; 
ochreous-whitish,   with  very  fine,  sparse,  fuscous  irroration;  a 
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fuFcous,  discal  dot  at  J,  a  second  beneath  and  beyond  it  on  fold. 
and  a  third  at  §;  cilia  ochreous-whitish,  with  fine,  sparse,  fuscous 
irroration.     Hind  wings  and  cilia  whitish. 

Q. :  Sandgate,  near  Brisbane,  in  September  and  October ; 
Coolangatta,  in  December;  five  specimens. 

Machimia  hitosema,  n  sp. 

fiiTotnffjLOi,  thread-marked* 

^9.  17-23inm.  Head  and  thorax  fuscous,  closely  irrorated 
with  whitish.  Palpi  dark  fuscous;  terminal  joint,  and  apical 
third  of  second  joint,  irrorated  with  whitish.  Antennae  fuscous 
mixed  with  whitish;  ciliations  in  ^  1^.  Abdomen  fuscous, 
apices  of  segments  and  tuft  whitish.  Legs  whitish,  more  or  less 
irrorated  with  fuscous;  anterior  surfaces  of  anterior  and  middle 
pairs  mostly  dark  fuscous  Forewings  not  dilated,  costa  moder- 
ately arched,  apex  round-pointed,  termen  obliquely  rounded: 
whitish,  irrorated  with  fuscous:  numerous,  longitudinal,  dark 
fuscous  streaks;  a  whitish  dot  in  disc  at  |;  cilia  fuscous,  irrorated 
with  whitish. 

Structurally,  a  true  Machimia^  but  very  different  from  other 
species;  colour  and  pattern  evidently  a  protective  adaptation. 

Q.:  Brisbane,  in  October-April.— N.S.W.:  Tabulam,  in  Decem- 
ber.    Eleven  specimens. 

Gen.  HoPLOMORPHA,  n.g. 

ajrX.ofAOp<f>os,  shield -shaped. 

Antennse  without  pecten,  or  with  two  or  three  fugitive  scales 
only;  in  ^  with  moderately  long  ciliations.  Palpi  rather  long; 
second  joint  exceeding  base  of  antennae,  thickened  with  appressed 
scales:  terminal  joint  hardly  shorter  than  second,  rather  stout, 
strongly  recurved.  Thorax  smooth.  Forewings  suboblong, 
moderately  broad;  7  to  apex.  Hind  wings  somewhat  narrower 
than  forewings;  6  from  cell  nearly  midway  between  4  and  6,  not 
curved  and  approximated  to  4  at  base. 

Distinguished  from  Machimia  {IIcpHtica)  by  the  structure  of 
vein  5  of  hind  wings.  A  distinct  and  natural  genus.  Type, 
Cryptolechia  abeUienella  Wlk. 
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HOPLOMORPHA    ABALIBNELLA. 

Crypiolechia  ahalienella  Wlk.,  Cat.  Brit.  Mus.,  xxix.,  p.762. 
Hoplitica  colonias  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1887, 
p.942. 

N.Q.:  Herberton. — Q.:  Brisbane. — Vic:  Baimsdale. 

HoPLOMORPHA    PORPHTRASPIS. 

Hoplitica  porphyraspia  Turn.,  Trans.  R.  Soc.  S.  Aust.,  1896, 
p.  8. 

Q.:  Brisbane,  Mt.  Tambourine. 

HoPLOMORPHA    CAMELiEA. 

Eulechria  camelasa  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1887, 
p.943. 

Q.:  Stanthorpe.  — Vic:  Beech  worth,  Gisborne. 

HoPLOMORPHA    EPIC08HA,  n.sp. 
cTTiKoo'/Aos*  adorned. 

^.14-16  mm.  Head  fuscous.  Palpi  dark  fuscous;  internal 
surface  of  second  joint  whitish.  Antennae  dark  fuscous;  cilia- 
tions  in  ^  1.  Thorax  dark  fuscous;  posterior  third,  including 
apices  of  patagia,  whitish.  Abdomen  fuscous;  anterior  extremity 
and  tuft  whitish-ochreous.  Legs  whitish-ochreous;  anterior  pair 
dark  fuscous.  Forewings  elongate,  costa  slightly  arched,  apex 
round-pointed,  hindraargin  very  obliquely  rounded;  whitish;  base 
of  costa  dark  fuscous;  costal  edge  grey,  with  a  short,  oblique 
mark  at  ^;  a  large,  dark  fuscous  blotch  on  inner  margin  from  \ 
to  J,  attenuated  anteriorly,  reaching  to  fold,  its  upper  edge 
concave,  angulated  at  each  extremity  of  concavity;  along  its 
posterior  edge  is  a  leaden-fuscous  line,  surmounted  by  a  leaden- 
fuscous  dot  in  disc  at  §;  an  outwardly  curved,  fuscous  line  from 
costa  at  ^  to  anal  angle,  its  anterior  edge  suffused  with  greenish- 
grey;  along  its  posterior  edge  is  a  narrow,  white  line  not  reach- 
ing to  anal  angle;  apical  area  purple  fuscous  irrorated  with 
leaden-fuscous  scales;  cilia  greenish-grey,  bases  purplish,  irrorated 
with  fuscous.  Hind  wings  ochreous- whitish,  apical  half  fuscous; 
cilia  whitish,  at  apex  fuscous,  at  anal  angle  ochreous-whitish. 
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Q.:  Mt.  Tambourine,  in  November  and  December;  two  speci- 
mens. * 

HOPLOMORPHA    CAMINODES,  n.Sp. 
KafjLivwSrjs,  fiery,  red-hut. 

(^9. 13-15  mm.  Head  and  palpi  reddish-ochreous.  Antennae 
grey,  towards  base  reddisb-ochreous;  ciliations  in  ^  2.  Thorax 
reddish-ochreous,  paler  posteriorly.  Abdomen  grey  mixed  with 
reddish-ochreous,  apices  of  segments  whitish-grey,  tuft  whitish- 
ochreous.  Legs  ochreous-whitish,  anterior  tibiae  and  tarsi,  and 
base  of  middle  tibiae,  reddish  anteriorly.  Forewings  not  dilated, 
costa  moderately  arched,  more  strongly  towards  base,  apex 
rounded,  termen  obliquely  rounded ;  pale  reddish-ochreous, 
darker  towards  costa,  a  dark  reddish,  dorsal  streak,  edged  with 
whitish,  from  ^  to  ^,  abruptly  truncated  posteriorly;  a  fuscous 
spot,  indented  posteriorly,  before  tornus;  from  this  a  reddish- 
ochreous  suffusion  containing  two,  minute,  fuscous  dots  extends 
more  than  half  across  disc  beyond  middle,  and  is  preceded  by  a 
whitish  dot;  a  short,  outwardly  oblique,  reddish-ochreous  streak 
from  I  costa;  an  interrupted,  fuscous  line  from  beneath  ^  costa 
to  termen  above  tornus;  a  fine,  fuscous,  terminal  line;  cilia  pale 
reddish-ochreous,  on  tornus  grey.  Hindwings  dark  grey;  towards 
base  ochreous-whitish;  cilia  grey. 

In  this  species,  the  usual  dorsal  blotch  is  reduced  to  a  dorsal 
streak.  The  specimen  from  Killarney  is  much  brighter  red,  the 
markings  reduced,  the  dorsal  streak  crimson-red  and  not  white- 
edged. 

Q.:  Brisbane,  in  October;  Mount  Tambourine,  in  December 
and  January;  Southport,  in  Deceml^er;  Killarney,  in  November; 
five  specimens. 

Gen.  Lepidozancla,  n.g. 
AcTTtSofayKAos,  with  scaly  Hiuklcs  (palpi). 
Palpi  long;  second  joint  exceeding  base  of  antennae,  thickened 
with  loosely  appressed  scales  in  front,  slightly  expanded  at  apex; 
terminal  joint  about  §  second,  rather  stout,  acute.  Antennae 
without  pecten.  Thorax  smooth.  Abdomen  stout.  Forewings 
with  vein  7  to  apex.     Uind wings  normal. 
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In  the  absence  of  the  ^,  the  correct  position  of  this  genus  is 
uncertain.  It  may  l>e  dfstinguished  from  Mackimia  by  the 
stouter,  second  joint  of  palpi,  which  is  roughened  with  scales 
anteriorly. 

LkPIDOZANCLA    ZATRBPHE8,  D.Sp. 
fa7p€<^Ty9,  fat. 

9.  18-22  mm.  Head,  thorax,  palpi,  and  antennie  pale  grey. 
Abdomen  ochreous-grey,  apices  of  segments  grey- whitish  Legs 
pale  grey ;  posterior  pair  grey-whitish.  Forewings  narrow- 
oblong,  costa  straight  except  near  base  and  apex,  apex  rounded, 
termen  obliquely  rounded ;  ochreous-grey-whitish ;  a  fuscous 
discal  dot  at  ^,  and  a  second  considerably  before  it  on  fold,  both 
of  which  may  be  obsolete,  and  a  third  in  disc  beyond  middle; 
sometimes  a  few  fuscous  scales  in  a  median  line  before  and  after 
third  dot;  cilia  concolorous.     Uindwings  and  cilia  grey-whitish. 

Q.:  Brisbane,  in  Fei>ruary  and  March.  Although  this  species 
comes  commonly  to  light  at  my  residence,  I  have  never  seen  any 
but  female  examples. 
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SOME    CRYPTOGAMIC  NOTES  FROM    THE  BOTANIC 

GARDENS,  SYDNEY. 

By  thr  Rkv.  W.  Walter  Watts. 

(Plate  XX.) 

This  paper  deals  with  Ferns  and  Mosses.  Two  new  species 
and  one  new  variety  are  described.  Notes  are  added  concerning 
other  species,  including  some  new  records.  A  new  Tribe  of  the 
PolypodicLcece  is  also  proposed  and  defined. 

Ferns. 
1. 

DRTOPTBRiDRiE :  a  Suggested  new  Tribe  of  the  Polypodiaceo', 

It  was  long  the  custom  to  classify  a  large  section  of  the  Poly- 
poditiceoi  on  the  basis  of  the  presence,  or  absence,  of  a  superior 
indusium.  The  species  bearing  such  indusium  were  classed  as 
the  Aspidieat  (cunri?,  a  shield),  while  those  lacking  such  indusium 
were  the  Polypwiieat.  Under  this  classification,  the  genus 
A spidium9 covered  a  large  range  of  species  and  numerous  sub- 
genera. But  it  was  at  length  realised  that,  by  this  arrange- 
ment, ferns  that  had  many  natural  affinities,  especially  in  frond- 
formation  and  venation,  were  needlessly  and  unscientifically 
kept  apart.  Hence  the  conviction  that  the  older  classification 
attached  undue  importance  to  the  presence,  or  absence,  of  an 
indusium  -  a  conclusion  that  was  strengthened  by  the  discovery 
of  exindusiate  forms  of  indusiate  species,  and  by  the  fact  that, 
in  some  supposedly  exindusiate  species,  traces  had  been  found  of 
a  small  and  extremely  fugacious  indusium. 

In  these  circumstances,  an  old  genus  of  Adanson's,  dating 
back  to  1763,  was  revived  and  expanded,  viz.,  Dryoptefts,  a 
genus,  as  the  name  implies,  consisting  of  ferns  whose  fronds 
showed  a  supposed  resemblance  to  the  oak-leaf.     I  have  not 
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access  to  Adanson's  original  description,  but,  judging  from  C. 
Christeiiseifs  "  Enumeratio,"*  his  Dryopteris  consisted  of 
aspidioid  ferns  with  free  veins ;  i.tf.,  it  was  the  equivalent  of 
Presl's  ^^LastrcBa  "  (1836).  In  recent  times,  Dryopteris  has  been 
used  in  at  least  two,  different  senses.  On  the  one  hand,  it  has 
been  made  to  cover  <jUI  the  oakleaf-Iike  ferns,  whether  indusiate 
or  exindusiate;  and,  on  the  other  hand,  it  has  been  limited  to 
the  indusiate  ferns  alone  of  this  class.  Tn  the  former  case, 
the  indusiate  species  have  received  the  subgeneric  name  Eudry- 
apterisy  while  the  exindusiate  species  have  constituted  the  sub- 
genus Phegopteris.  Where,  on  the  other  hand,  Dryopteris  has 
been  limited  to  the  indusiate  species,  Phegopteria  has  been  made 
a  separate  genus. 

The  wider  signification  of  Dryopteris  has  been  adopted  by 
Christensen  (op.  cit.)^  and  K.  Domin.t  Capt.  van  Aldewerelt 
van  RosenbergJ  has  divided  all  the  Polypodiacea  into  the  "  In- 
dusiatse"  and  the  '*  Exindusiatse"  ;  and  has,  therefore,  separated 
Phegopteris  from  Dryopteris^  placing  it  in  a  new  tribe,  Phego- 
pteridecs,  Domin,  with  justice,  calls  Van  Rosenberg's  scheme  in 
question^;  but  in  following  Christensen  and  making  Phegopteris 
a  subgenus  of  Dryopteris^  Domin  is  in  danger  of  seeming  to 
support  a  classification  that  includes  exindusiate  ferns  under  the 
AspidiecB',  to  my  mind,  an  undesirable  arrangement,  and  indeed 
a  contradiction  in  terms.  • 

It  is  only  fair  to  Domin  to  state  that  he  avoids  this  situation 
by  carefully  refraining  from  any  use  of  tribal  divisions  under 
the  PolypodiaceoBy  a  procedure,  however,  that  is  scarcely  to  be 
followed  in  dealing  with  a  family  that  includes  the  great  bulk 
of  the  ferns  of  the  world. 

To  avoid,  (a),  the  unscientific  separation  of  Phegopteris  from 
the  vicinity  of  Dryopteris^  (6),  the  inclusion  of  exindusiate  ferns 

*  Index  Filioum,  1906,  p.  xxi. 

t  Pteridophyta. 

X  Malayan  Ferns,  1908. 

§  Van  Rosenberg  himself  (op.  cit.,  p. 486)  says,  in  a  note  on  Phegopteria, 

**  Its  proper  place  is  near  Dryopteris^  from  which  it  differs  by  the  wanting 

indusium  only." 
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among  the  Aspidxeas,  and  (c),  the  growing  cumbrousness  of  the 
genus  Dryopteris,  as  defined  in  Christensen's  Index,  I  venture  to 
suggest  the  separation  of  the  supposedly  oak-leaf  ferns,  in  order 
to  make  them  a  new  tribe,  Dryopteridece. 

The  new  tribe  will  include  Dryopleria  in  what  appears  to  have 
been  Adanson's  original  sense  ( =»  L(i8tr(fa)y  Nephr odium  ^  Phego- 
pteris,  Goniopteris,  &nd  Meniscium,  all  considered  as  genera. 

I  put  forward  this  suggestion  after  much  hesitancy,  but  in 
the  belief  that  it  will  serve  the  double  purpose  of  bringing  within 
manageable  bounds  the,  at  present,  unwieldy  genus  Dryoplerisy 
and  of  promoting  the  interests  of  a  more  natural  classification. 

In  accordance  with  the  requirements  of  the  Vienna  Rules,  I 
submit  a  Latin  description,  and  an  analysis,  as  follows  : — 

DRYOPTERiDEiE,  Tnb.nov. 

Stipes  ad  rhizoma  non  articulatus;  frondes  foliorum  quercus 
memorantes,  venis  solutis  vel  plus  minusve  unitis;  sori  indusiati 
vel  exindusiati,  reniformes  vel  rotundati  vel  plus  minusve 
oblongi,  ad  venas  mediates  vel  terminales,  interdum  confluentes, 
indusiis,  si  exstantibus,  soris  sequiformantibus. 
1.  Drtoptbris  Adans.,  1763;  Lastrosa  Presl;  Eudryopteru  auctt. 

Sori,  for  the  most  part,  distinctly  indusiate;  veins  free. 

2.NBPHR0DIUM  Schott,  1834;  Aspidium^  Christ;  Eunephrodium 

auctt. 
Veins  more  or  less  united,  especially  alongside  the  costa;  sori 
indusiate. 

3.  Phbgopteris  (Presl)  Fee;  Euphegopteris  auctt. 
Exindusiate,  or  indusium  early  shrivelling  and  disappearing; 

veins  free.     This  includes  Leptogramma  (sori  oblong  or  linear). 

4.  Goniopteris  Presl,  1836;  Phegopteris^  auctt. 
Exindusiate,  or  indusium  early  shrivelling  or  disappearing; 

sori  never  confluent;  veins  more  or  less  as  in  Nephrodium.    This 
includes  Stegnogramma  (sori  oblong  or  linear). 

5.  Mkkiscium  Schreb.;  Phegopteria%  auctt.;  Dryopteri^  auctt. 
Veins  uniting  as  in  Goniopteris;  exindusiate;  sori  often  con- 
fluent at  the  junction  of  the  transverse  veinlets  and  *'not  rarely 
running  along  the  excurrent  veinlets." 
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Adopting  the  above  arrangement,  our  Australian  species  will 
stand  as  follows  :    - 

Dryoptej'is  decomposila  (R.Br.)  O.  Ktze. 

D.  glabella  (A.  Cunn.)  0.  Chr. 

/>.  ctcnmiiiata  (Lowe)  Watts. 

D.  tenera  (R.Br.)  C.  Chr. 

D.  velutina  (Rich.)  O.  Ktze. 

D.  alhomlloHa  Watts. 

D.  Bailey  ana  Domin. 

D.  lancUoha  (Bak.)  O.  Ktze. 

D.  disaecta  (Forst )  O.  Ktze. 

Nephrodium  yongylodes  (Schkr.)  Schott;  K,  unitum  R.Br. 

A',  pteroides  (Retz.)  Desv. 

A^.  parasiticum  (L.)  Desv. 

N,  truncatum  (Poir.)  Presl. 

A.  decorum  (Dom.)  Watts. 

PhegopterU  punctata  (Thunb.)  JVIett. 

P.  aetigera  (Bl.)  Bak. 

/^  ornato( Wall.)  F^. 

P,  queenslandica  (Dora.)  Watts;  Polypodinm  aspidioidea  Bail. 

P.  tropica  (Doin.)  Watts;  P.  aspidioidea  var.  tropica  Bail. 

P.  rufeacena  (BL;  Mett. 

P.  wurunuran  (Dom.)  Watts. 

Goniopteria  urophylla  (Wall.)  Presl. 

G.  JDaneaiana  (Dom.)  Watts. 

G,  Ilillii  (Bak.)  Watts. 

G.  piKcUophlebia  (Hook.)  Bail. 

G.  prolifera  ( Retz.)  Pr. 

Meniacium  triphyUum  Sw. 

n. 

Athyrium  humile  Watts,  sp.nov. 

(Plate  XX.,  fig'l.) 

Rhizoma  repens,  subtenue,  dense  paleaceum,  paleis  pallide 
brunneis,  basi  lati-ovatis,  apice  breviter  vel  longe  acuminatis, 
cellulis  diplazioideis,  rhizomatulis  numerosis,  longis,  ramosissi- 
mis,  fuscis  ad  subatris^  madore  carnosis.  Stipites  approxiniati, 
subdexuosi,  ad  1  dm.  longi,  basi  fusci,  incrassati  dense  paleacei, 
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paleis  rhizomaticis  conformibus,  deinde  tenaes,  pallescentes,  plus 
minusre  paleaoei,  paleis  tenuibns,  longe  et  flexuose  acumiDatiA^ 
cum  glandibus  articulatis  pallidis  intermixtis.  Frans  aDgusie 
ovato-lanoeolata,  longe  acuminata,  falcatula,  ad  1  *5  dm.  longa  et 
5  cm.  lata,  £acie  antica  f usco-viridi,  postica  pallido-viridi,  baud 
nitenti,  infra  pinnata,  deinde  pinnatifida,  gradatim  breviter 
lobata,  apice  subintegra;  pinuis  infimis  subaessilibus,  plus 
minusve  distantibus,  oppositis  vel  suboppositis,  obovatia,  squar- 
rosis  vel  deflexulis,  ad  2  cm.  longis  et  1  cm.  latis;  pinnis  mediiB 
approximatis,  sessilibus  ad  decurrentibus,  altemantibus,  longi- 
oribus  (ad  3  cm.  longis  et  0*75  cm.  latis),  oblongo-lanceolatis, 
9upra  gradatim  suberecto-patentibus,  paullulum  sursum  curva- 
tis,  lobis  apioem  versuB  gradatim  abbreviatis,  in  summo  apioe 
evauidis;  pinnis  et  lobis  omnibus  (superioribus  exceptis)  plus 
minusve  crenato-lobatis,  segmentis  oblongo-rotundatis,  apice 
interdum  crenulatis,  segmento  primo  acroseopico  evolutiori; 
lobis  frondis  apicem  versus  subcrenulatis  ad  integris;  rhachi 
parce  hirsuta,  in  superiori  dimidio  alata;  pinnis  et  lobis  penni- 
nerv€Uis,  nervis  ssepe  indistinctis;  faciebus  et  rhachi  et  costis 
cum  glandibus  articulatis  prieditis.  Sori  breves,  in  pinnarum  et 
loborum  nervis,  juxtacostales,  stricti  vel  subarcuati;  indiisio 
membranaceo,  pal  lido,  margine  crenulato  vel  subcristato,  in- 
trorsum  aperienti.     Textnra  snbcoriacea. 

Damp  base  of  rock  in  The  Rapids,  Ellen  borough  River,  the 
Bulga,  vi&  Wingham;  leg.  W.  W.  Watts,  April,  1915. 

•  •  • 

111. 

Notes  and  Records. 

1 .  Uymenophtllum  pbltatum  (Poir.)  Desv.;  H.  Wilsoni  Hook.; 

H,  ftnilaterale  Willd. 
This  interesting  fern  was  collected  by  Mr.  J.  L.  Boorman,  on 
fiarrington  Tops,  in  January,  1916.  Mr.  Wilson  published  a 
description,  with  an  admirable  figure,  of  the  species  in  ''English 
Botany,  Suppl.,t.2686"(1831),  as  ffymenophyUnm  Wilsoni  Hook., 
(Brit.  Fl.,  L,  446,  1830).  In  Hooker  and  Baker's  *' Synopsis,'' 
p.67,  it  is  made  a  variety,  '^)8,"  of  H,  tunbridgense  Sm.,  but  a 
note  is  added,  ^*H,  peltaium  (Poir.)  old«*st  name."  ChristenseB 
also  (Index)  ideotifiee  B,  WiUofU  with  H,  pelt€Uum(F(nr.)  Desv.^ 

»2 


382  ROME   CRYPTOOAMIC   NOTES, 

Prod.,  333, 1827.  ABsuming  this  identity,  the  name  H.  pellatum 
must  stand.  Poiret  published  his  species,  in  1808,  as  Tricho- 
manes  peltatum.  In  1810,  Willdenow  published  it  as  Hymetuh 
phyllum  unilaterale  (certainly  the  most  appropriate  name);  and 
in  1830-31,  it  was,  as  already  stated,  described  and  figured  as 
H,  WUsoni  Hook., (specimens  collected  in  Ireland  by  Mr.  Wilson). 
It  is  interesting  to  know  that  we  have  this  fern,  as  well  as  H, 
tunbridgerue,  in  Australia.  I  have  no  hesitancy  in  separating 
the  two  species,  even  on  the  ground  of  the  unilateral  pinnie  of 
H,  peltatum,  to  say  nothing  of  its  differently-shaped  and  entire 
indusium. 

There  are  specimens  in  the  Herbarium  (Sydney)  collected  on  the 
Snowy  River  by  Mr.  W.  Bauerlen,  as  also  specimens  from  Ta8> 
mania  (Archer  &  Gunn),  but  these  have,  until  now,  been  placed 
in  the  II.  tunbridgense  box.  Mr.  Boorman's  specimens  are 
Ample,  quite  characteristic,  and  in  good  condition. 

2.  Htmknophyllum  rarum  R.Br. 
This  southern  species  was  collected  on  Mt.  Wilson  by  Mr. 
Boorman  and  myself,  in  May,  1915.     Not  previously  recoi-ded 
north  of  Illawarra,  though  Mr.  Whitelegge  reports  having  found 
it  in  Blackheath  Glen. 

3.  Drtoptkris  acuminata  (Lowe)  Watts;  Laetrma  Moore. 

A  small,  dark  green,  shiny  Dryopteria,  found  here  and  there 
in  New  South  Wales,  has  hitherto  been  identified,  for  the  most 
part,  with  D.  decomjiosita  (R.Br.),  from  all  forms  of  which  it 
certainly  differs.  Mr.  Thos.  Whitelegge,  for  many  years,  has 
regarded  it  as  Ijosrei^^  Aspidium.  ooumino^um (Fil.,  vi.,  t.ll,  1857). 
Lowe's  description  is  scarcely  adequate,  but  his  accompanying 
figure  leaves  little  or  no  doubt  in  my  mind  that  Mr.  Whitelegge's 
view  is  correct.  Lowe's  species  (supposed  by  him,  apparently, 
to  have  been  Willdenow's  A.  acuminatum,  which  is,  according  to 
Chris tensen,  a  syn.  of  Nephrolepis  biserrata)  was  based  on  speci- 
mens grown  at  Kew,  but  he  did  not  know  to  what  country  it 
belonged.  Many  years  ago,  Mr.  Whitelegge  sent  specimens  of 
our  Australian  fern  to  Mr.  T.  Rogers,  of  Manchester,  who  con- 
firmed its  identification  with  Lowe's  species.    Hooker  and  Baker 


BY    W.    WALTER    WATTS.  383 

{Syn.,  p.281)  make  Lastrasa  cicutninaia  Moore,  (1858)  a  syn.  of 
Aspidium  ShepherUi  Ktze.,  (Linn.,  23,  230,  1850),  which  Chris- 
tensen  (Index  Fil.)  identifies  with  2>.  decomposita.  Not  having 
access  to  Linnsea,  I  can  only  keep  Lowe's  nomenclature;  but  if 
A,  Shepherdi  and  A,  acuminatum  are  identical,  then  Kuntze's 
name  must  have  the  precedence.  Dryopteris  glabella  (Cunn.), 
is  an  entirely  different  plant. 

I  collected  this  fern  (D.  acuminata)  plentifully,  in  1915,  on 
the  Bulga  Heights,  vii  Wingham;  and  Mr.  Boorman  and  I  found 
ample  specimens  on  Mt.  Wilson,  in  the  same  year. 
Var.  CRI8TATA,  var.nov. 

Among  the  specimens  of  Dryoftteris  acuminata  found  on  Mt. 
Wilson  by  Mr.  Boorman  and  myself,  in  1915,  was  one  large 
plant  which  exhibited  a  distinctly  cristate  habit,  and  I  submit 
it  as  a  well-marked  variety,  as  follows : — 

Frond  is  et  pinnarum  apicibus  elongatis,  siepe  dichotome 
ramosis.  cristatis,  ramis  erectis  vel  suberectis,  linearibus,  mar- 
ginibus  lobatis,  lobis  acute  serratis. 

4.  Plattzoma  microphtllum  R.Br. 
This  most  interesting  fern  was  described  by  Robert  Brown  in 
his  **  Prodromus "  (1810)  under  the  generic  name  Platyzoma, 
Baron  von  Mueller,  in  1864,'*  regarded  it  as  a  Gleichenia,  and 
published  it  as  G,  platyzoma.  Dr.  Christ,  in  1897,t  described 
this  fern  under  the  name  Gleichenia  microphylla  (R.Br.).  Domin 
makes  it  Gleichenia  microphylla  Christ.  The  fact  that  Brown 
published  a  Gleichenia  micraphyUa  in  close  proximity  to  his 
PUUyzoma  microphyllum  makes  this  an  inconvenient  nomencla- 
ture; and  if  his  Platyzama  is  to  be  included  in  Gleichenia^  we 
must  follow  Christ ensen,  who  adopts  F.  von  Mueller's  name,  G. 
pUUyzoma,  But  Platyzoma  exhibits  such  unique  characters, 
especially  in  the  presence  of  the  subordinate  filiform  leaves, 
which,  though  described  by  Brown  {loc,  cit.),  and  figured  by 
Guillemin,:^  have  been  so  much  overlooked,  that  it  seems  to  me 
the  genus  Platyzama  must  stand. 

Vejret.  Chat.  Isl.,  «W. 
t^  Fariikr.,  p.3.S<». 
t  Icones  Litho>;raphica'  (18*27).  t.l3. 
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Mosses.   , 

• 

1. 

FiSHiDSNS  ( AmUyothallia)  humilis  Dixon  et  Watts^  sp.nov. 

(Plate  XX.,  fig8.2a-</.) 

Autoicinif  ilore  mascuload  surculum  brevem  terminali;  humiiia, 
dense  csBspitosus,  pallide  virens,  baud  nitidus;  catdU  3  mm.  ad 
5mm.  usque  altus,  simplex  vel  subsimplex,  basi  radiculosus,  infra 
laxe  supra  dense  foliosus;  folia  usque  ad  18-juga,  infima  parva, 
supra  sensim  majora,  ligulato-laneeolata,  breviter  acuminata, 
superiora  usque  ad  1*5  mm.  longa  et  0*25  mm.  lata,  omnia  immac- 
ginata,  Integra  vel  prope  apicem  indistincte  subcrenulata,  ssepe 
in  unicd  triangulari  hyalini  oelluli  terminata,  humida  erecto- 
patentia,  subfalcata,  sicca  appressa,  rigida,  falcatula,  superiora 
iucurva,  nervo  infra  summum  apicem  evanido,  in  foliis  inferiori- 
bus  amcene  rufo,  in  superioribus  flavo,  pellucido,  subflexuoso, 
falcate;  lomina  vcufincins  lamind  apicali  longior,  in  foliis  infimia- 
omne  fere  folium  occupans,  lamina  doraalis  infeme  angustata, 
ad  basin  nervienata;  cellulis  in  lam.  vaginanti  rotundato-quadra- 
tis,  subpellucidis,  0*005-0*007  mm.  in  diam.,  in  lam.  apicali  et 
dorsali  densioribus,  minutioribus;  perichaetium  terminale;  vagi- 
nula  cylindrica,  fusca,  circa  0*26  mm.  alta;  seta  ad  3-4  mm.  usque 
alta,  basi  subito  curvata,  flavo-brunnea,  deinde  substricta, 
flavescens;  theca  suberecta,  symmetrica,  humida  ovato-oblong^ 
sicca  ovata,  sub  ore  constricta,  fusco-viridis,  e  cellulis  exothecii 
turgidis,  laxe  hexagonis,  subrugulosa;  opercuiufn  §  vel  ultni 
longitudinis  thecae,  rostratum,  leniter  curvatum,  acutum  baai 
brunneum,  supra  pallidum;  peristomium  simplex,  dentes  16,  basi 
connati,  erecti  (sicca  valde  incurvi),  purpurei,  dense  papilloai, 
indistincte  trabeculati,  inius  appendiculati,  deinde  in  cruribus 
longis  duobus,  filiformibus,  dense  papillosis  dividi;  sport  flaro- 
virides,  levissimi,  circa  0*01 5  mm.;  calyptra  pallida,  longa,  mitri- 
formis. 

Surculus  fWMcultu  brevis,  3-4-juga,  foliis  latioribus,  brevior^- 
bus,  lamina  vera  omne  fere  folium  occupante,  cellulis  laminae 
apicalis  et  dorsalis  majoribus. 

On  silt,  near  the  Harbour,  Newcastle,  N.S.W.,  leg.  Chas.  L. 
Burgess  (ex  herb.  W.  H.  Burrell). 
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Comparable  with  F.  inUtjerrimuft  Mitt.,  but  readily  distiii. 
giiished  by  its  smaller  size,  the  form  of  its  leaves,  and  their 
acot«r  apex,  the  smaller  and  denser  cells  of  the  lamina  apicalis, 
and  other  characters. 

11. 

Notes  and  records. 

1 .  TjKPTostomum  INCLINAN8  R.Br.;  L^jl^jrlpihC^l, 

This  fine  moss,  not  hitherto  recorded  from  New  South  Wales, 
tliough  often  found  in  Tasmania  and  Victoria,  was  collected  by 
Mr.  Bor>rman  on  Harrington  Tops  in  January,  19J6,  in  ample 
material  in  good  condition.  Our  only  Lepfottttunum,  up  to  now, 
has  l)een  L.  erecfutn  R.Br.  New  South  Wales  records  of  L. 
tnacrorarpiim  Hedw  ,  existed  formerly  in  the  Melbourne  Herl>a- 
rium,  but  the  specimens  proved,  upgn  examination,  to  be  L. 
erectnm. 

2.  Hampeella  FALLENS  (I^coste)  Flei.scher. 
This  unique  little  moss  is  a  tropical  and  subtropical  species. 
Tn  Australia,  it  was  first  found  by  Mr  Thomas  Whitelegge  on 
Caml)ewarra  Mountain  in  1885,  and  was  regarded  by  Dr.  V.  F. 
Brotherus  as  a  new  genus,  Whitehyyen  (nustrafiti).  It  was  pub- 
lished, however,  in  the  first  Part  of  lirotherus'  ''.Some  new- 
Species  of  Australian  Mosses,"  as  L^pidopifnm  anafrafe^  the  de- 
scription being  based  on  specimens  collected  at  Harvey's  Cn?ek, 
North  Queensland,  by  the  late  F.  M.  Bailey.  Mr.  Whiteleg^e 
found  it  again,  in  1891,  at  Lilyvale;  and  T  was  fortunate  enough 
to  find  it  at  several  places  on  the  Richmond  and  Brunswick- 
Rivers.  N.S.W.,  between  1895  and  1901.  When  my  specimens 
were  sent  to  Dr.  Krotherus,  he  remarked  on  "this  interesting 
rediscovery  of  Whitelegyea  austraJia,^'  having  apparently,  up  to 
this  point,  overlooke<l  its  identity  with  his  L^indopilum  nuHtral*'. 
HmX  in  his  "  Bryales"  (Engler's  Pflanzenfamilien),  we  have  the 
remark  (p.963j  that  Lepidopilnm  australe  iHilonyed  to  the  new 
genus,  Whifefeyyea.  Hefore,  however,  this  great  w«>rk  was  <oni- 
pleted,  the  distinguished  author  had  discovere<I  that  he  had  b<'eii 
aiiticipate<i,  an<l  he  descril>ed  and  tigured  this  <*urious  moss 
under  the   name   Hampeella  paUens  (Lii<*. )  Fleisch        It    turned 
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out  that  it  had  l>een  first  found  in  Java,  and  published,  by 
LacoRte,  in  1872,  as  Cladonmion  pidJeiis.  In  1881,  what  proved 
later  to  Ix)  the  same  plant  was  published,  by  Dr.  Carl  Mueller, 
as  a  new  genus,  Hampeella  (//.  Kurzii).  The  species,  therefore, 
after  a  chequered  career,  has  settled  down  under  the  name 
I/ampeelfa  pollens  (Tjac.)  Fleisch. 

Three  years  ago,  T  collected  it  at  Tully  Falls,  N.  Queensland, 
and  at  different  times  I  have  come  across  it  at  Wyong,  and  even 
at  Mt.  Wilson,  in  New  South  Wales.  Mr.  Hoonuan  has 
recently  brought  it  from  the  Dorrigo,  and  records  having  seen 
it  on  Mt.  Lindsay. 


EXPLANATION  OF  PLATE  X\. 
Fij(. L — Athyriniu  huniil*'  Wiittn,  Hp.ii. 
V\)i.*l. — FlMAitff'UM'hinnUis  Dixrm  et  Watts,  sp.ii. 

a..  Plant  (nat.  Hize). 

//.,  Plant  (enlar>cwl). 

r.»  Male  huix'uIus. 

(/.,  lieaves  (enlarged). 
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ORDINARY   MONTHLY  MEETIN(i. 

AuousT  30th,   1916. 

Mr.  A.  G.  Hamilton,  President,  in  the  Chair. 

Miss  M.  J.  Collins,  B.Sr.,  Wahn^ontca,  was  elpctinl  a  Meinl>er 
of  the  Society. 

Tlie  Donations  and  Exchan^?s  ivcc^ived  .since  tlic  previous 
Monthly  Meeting  ('-'Oth  July,  1910),  anitmntin.i^  to  11  Vols.,  S4 
Parts  or  Nos.,  13  Bulletins,  3  Rep<»rts,  and  '2  Pamphlets,  re- 
ceived freni  10  .S«)cieties,  etc.,  were  laid  upon  the  table. 
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FURTHER    OBSERVATIONS    ON    THE    EMERGENCE 

OF  DRAOONFLY-LAIlVi^]  FROM  THE  EGO, 
With  Special   Repkrknck  to  the  Pr<»blem   of  Respiration. 

Hy  R.  J.  TiLLYARi),  M.A.,  B.Sc.,  F.L.S.,  F.E.S.,  Linnran 
Macleay  Fellow  of  the  Society  in  Zoolocjy. 

(Five  Text-fiKH.) 

In  Maix^h,  11)14,  I  was  fortunate  enough  U)  observe  the  pivK?€*ss 
of  hatchinj<  of  Home  larvce  of  Atian'  jHtpuPimH  Runn.,  aiul  was 
able  to  discover  some  intere.sting  facts  with  reganl  to  tlie  pni- 
nyinphal  stage,  the  natui'e  of  the  pronymphal  sheath,  the  actitm 
of  tlie  p(»culiar  (»rgan  which  I  have  terme<l  thv.  cephalic  heart, 
and  the  meth(Kl  hy  which  gas  first  appeai-s  in  the  tracheal  syst^Mn 
of  the  emerging  larva.  Thes<»  obstM-A'ations  wt»rc*  publisht»d  in  a 
ccnidensed  form  in  a  short  j>a|)er,*  read  at  the  British  AsAociaticm 
M<»«»ting  in  Sydney,  on  August  25th,  1914.  J^ast  year,  when 
studying  the  pn)blem  of  the  physiology  of  i-espii-ation  in  these 
a({uatic  larvje,  I  was  struck  with  the  importance  of  the  question 
as  to  how  the  ti-acrheal  system  first  becomes  filled  with  gas,  and 
the  }M)ssibility  of  a  causal  coimet^tion  l)etween  the  action  of  the 
cephalic  heart  and  the  expulsion  of  the  blood  from  the  tracheal 
tul)es  of  the  emerging  larva.  In  a  nicent  paper, t  I  have  shown 
the  importance  of  thest^  (juestions  as  {>art  of  the  larger  question 
of  the  physiology  of  respiration  in  aquatic  larva*,  and,  in  par- 
ticular, their  bearing  on  what  I  have  termed  the  "  Difliiflioii 
Theory"  of  Atpiatic  Respiratit)n. 

The  opportunity  of  some  further  researcli  on  these  difficult 
pi-oblems  ()c<^urri»d  on  March  ISth  of  this  year,  when  T  obtainc*d, 
from  the  rivei-  at  National  Park,  a  piece  of  a  large  stem  of  the 

*  Report  of  the  BritiRh  AHH(K;iatioii  for  the  Adviincement  of  Science.  Auk- 
tnilian  .Meetin><,  Sydney,  AugiiHt,  HU4.  pp. 424 -42.')  (Ml M). 

Tluse  riiHeedinKK,  UHo,  xl.,  Piu-t  3.  pp.4*22-437,  Plate  xlvii. 
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coininoii  Water-Milfoil  (Myr'utphylhim  Hp.)  containing  nioix'  llian 
sixty  <*;;^;<M  of  Annr  jmpiiPHHiit.  Tlieso  e^gs  ^vel^»  laid  in  a  if^^ular 
Kianil,  down  the  stem,  throughout  a  distnnce  of  alxnit  five  inches 
in  len;^th,  viz.,  that  part  of  the  stem  from  about  an  inch  l)elo\v 
water-level  downwaitls.  In  tlie  pi-esent  j>aj)er,  I  projHJse  to  «;ive 
an  account  of  tlie  im]M>rtant  results  ohtaine<l  fi-om  some  exjK'ri- 
nients  carriwi  on  with  these  eggs,  togetlier  with  some  further 
ol>8cr\ations  made  uj-xm  the  eggs  of  a  Zygopterid  diiigonfly,  oh- 
tiiiniMl  from  the  same  locality  in  Novemlx;r,  191;").  These  latter 
weix'  not  detennine<l  with  c^-rtainty,  but  theiv  is  little  <loubt 
that  they  Ijehmged  to  jiutttrnh'tttt'H  Ma  8<»lys,  a  very  common 
species  around  Sydney. 

I  desiiv  to  thank  Dr.  H.  (Ji.  Chapman,  l^ecturer  in  Physiology 
ill  the  l'nivei*sity  oi  Sydney,  for  some  valuable  suggestions  and 
aclvict»  in  connt?ction  with  the  experiments  carriwl  out  on  the 
eggs  of  AntLr. 

I  pi-ojHist*  to  divide  this  pa{>tT  int^)  five  sections,  dealing  with 
tlie  sevenil  pi-oblems  which  present  tliejnselves  for  solution. 
Thene  art* : — 

1.  llie  exact  origin  of  the  fii'st  gas  in  tlie  trachea.'  of  the 
emerging  larva. 

1*.  The  composition  of  the  gas  in  the  tnu'heal  system. 

•*(.  The  natuii*  and  action  of  the  cephalic  heart. 

4.  Tlie  eliect  of  abnormal  conditions  ujKm  embrytmic  devclop- 
inenf. 

5.  Ue<*tal  respiration  in  newly-hatche<l  ZygojJterid  larvie. 
Sei-ttions   1-4  I'epi'csi'nt  the  studiivs  carritMl  out  on  Amw  fnipn- 

^w*»//<(  Ani^^oJ^teI•a);  Section  T)  those  on  Ant<ti'tthntri<  //Y/'/(Zvgoplera). 

Section  1.  —  Th-  Hj'nrt  Orujiu  it/  thf  firnt  (r'as   in  tkr   Tnuhrtr  nj 

thf  tjin*n'ijin4f  Lurra. 

In  my  former  account  of  the  emergence  of  the  larva  of  Anti.i' 
jMtjfHfH^ia  fiiun  the  egg,  I  jjointed  out  how  diflicult  it  was  t<> 
makr  accurate  observations,  owing  to  the  ra})iditv  with  which 
the  hatchinji;  taki*s  place.  The  prnnymphal  stage  lasls«uilva  few 
sectincls,  and  the  wht»le  periinl  of  eniergenci*  (H.*e\ipies  onlv  half-a- 
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miniili*  t)r  a  little  longer.  During  most  of  thin  time,  e<mvulsive 
struggles  on  the  part  of  the  emerging  larva  make  direct  observa- 
tions very  difficult.  T  was  unable  to  see  the  actual  beginning  of 
the  entry  of  the  gas  into  the  tracheal  system  of  the  larva.  In 
the  pi'onymph,  the  whole  tracheal  system  is  filled  with  a  pale 
yellowish  liquid,  indistinguishable  from  the  blood  in  the  general 
body-cavity  or  ha»moc<i*le,  except  that  it  contains  no  corpuscles. 
When,  aft^r  a  short  but  active  struggle,  the  young  lai-va  is  fi^ee 
from  the  pronymphal  sheath,  gas  can  Ix*  seen  travelling  down  the 
main  ti*acheal  trunks  fnmi  the  anterior  mid-gut  region  backwards. 
T  was  able  to  watch  tliis  gas  gradually  occupy  the  rectal  region, 
whei*t>  every  tiny  capillary  in  the  gill-basket  can  be  seen  Ixicoming 
filled  with  gas,  in  a  very  regular  and  beautiful  manner. 

Now  we  cannot  be  content  with  the  impei-fect  observation 
that  the  gas  comes  into  the  tracheae  at  some  level  anterior  to  the 
rectum.  That  is,  indeed,  an  important  point,  since  it  removes 
the  initial  difficulty  of  understanding  how  rectal  respiration  could 
1x3  carried  on  by  diffusion  of  oxygen  into  the  rectal  capillaries, 
fiom  the  circum-ambient  water.  But  it  is  not  enough.  What 
we  net»d  to  find  out,  and  what  is  pi'ec^iely  the  mast  difficult  fact 
to  discover,  owing  t-o  the  rapid  nature  of  the  emergence,  is 
rxarthj  where,  when,  and  how  the  fii-st  gas  entere  the  ti'acheal 
svHtem.  The  following  method  of  solving  the  pi-oblem  suggested 
itself  tome,  and  proved  moi-e  su(rcessful  than  T  had  dared  to  hope. 

Tt  is  a  well-known  fact  that  dragonfly-eggs  ai-e  always  laid  so 
as  to  avoid  direct  contact  with  the  air,  even  for  a  few  seconds. 
Such  c<mtact  se(»ms  to  be  fatal,  probably  owing  to  the  dessicating 
influence*  of  air  ujmjii  (»ggs  constructed  esjHucially  f<»r  submergence 
under  water,  or  for  existence  in  other  moist  conditions.  In  the 
ciise  of  r.rophytu:  eggs,  l.p.y  those  laid  outsidf  the  tissues  of  plants, 
a  gelatinous  en velojK*  protects  them  from  the  air  dunng  the  short 
timt*  that  elapses  l)etwe(;n  their  passiige  from  the  body  of  the 
female  and  their  lieing  di*op|>ed  into  water.  In  the  case  of 
f'ndoj)hi/tu:  eggs,  i.p.,  those  laid  iiisidf  the  tissues  of  plants,  the 
female  bores  with  her  ovipositor  well  into  the  cambium  of  the 
plant,  and  deposits  her  eggs  in  the  moist  tissues. 
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Thus  it  appeal's  that  considei'able  inoistui'e  is  essential  to  the 
survival  and  development  of  the  embryo.  Consetjuently,  the 
oxy^n  necessary  for  the  metabolism  of  the  gmwin/^  embiyo 
cannot  be  obtaine<l  dirertly  from  the  air,  but  nmst  Im*  absorlxHl 
fn>m  the  moist  medium  surroundinfr  the  e)ufg.  It  appt«ii-eil  t^) 
me,  therefore,  that  if  I  could  lessen  the  necessary  oxygen-sup[»ly 
in  wmie  manner,  1  might  succeed  in  so  weakening  the  embryo, 
that  its  emergence  fnmi  the  k^\!,*^  would  take  a  long  time  to 
accomplish,  instead  of  being  completeil  vigoi'ously  in  al)out  half- 
a-minute.  By  this  means,  it  would  be  i>os8ible  to  obser\e  at 
leisure  those  processes  which  could  only  lie  imperfectly  iiot<.K:l 
under  normally  active  conditions. 

Having  bn)Ught  the  eggs  of  Aiia.r  ptifnu'tmitf  safely  home  in 
their  piece  of  stem  of  Water-Milfoil,  T  place<l  them  in  a  fairly 
large  Petri  dish,  with  plenty  of  water.  The  stem  was  then 
bi-oken  up  into  small  pieces,  fnmi  which  a  number  were  selw.t*»d 
for  examination.  Fi*om  these  pieces,  twenfy-fi^ht  eggs  were 
extracted  without  any  damage,  and  were  clearer  1  as  far  as  ih>s- 
sible  from  vegetable  tissues  clinging  around  them.  Sevcji-al  eggs 
were  inadvertently  damaged,  and  were  thrown  away.  Eifjht  i«gg.s 
were  cut  out  fi-om  a  haitl  jiai-t  of  the  stem,  an<l  were  left  sur- 
i*ounded  by  small  bl<xiks  of  vegetable  tissue.  All  the  pieces  of 
tissue  not  containing  eggs  were  returne<l  to  the  Petri  dish,  which 
also  contained  tiv^niiy  eggs  in  situ  in  the  remaindei*  of  the 
Milfoil  stem. 

The  twenty-eight  eggs  fnM»  of  veg(»table  tissues  were  then 
placed  all  together  in  a  small  crystal  dish,  two-thinls  filled  with 
tap-water,  and  covere^l  with  a  glass  slide.  The  eight  eggs 
en<rlose<i  in  small  blocks  of  vegetable  tissue  wei*e  similarly  i)lHced 
in  a  second  crystal  dish.  The  Petri  dish  was  also  kei)t  covere<l. 
The  thi"ee  dishes  were  only  occasionally  uncovered  for  purptwes  of 
examination.  Fresh  tap-water  was  only  iidded  sutficiently  to 
make  up  for  slight  losses  by  evajK)ration. 

If  we  now  denote*  th<^  twiMity-tMght  eggs  as  S(M*ies  A,  the  eight 
eggs  as  Serit^s  B,  and  the  twenty  normally  i)laee<l  (*ggs  as  S<»rii»s 
C,   we  can   easily  state  the  object  <»f  the  exj)eriment.      Fii*stly, 
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Scries  A  liHii  not  only  lK*en  Kuhjected  to  a  serious  limitation  of 
|N)ssil)le  oxygen -supply  to  1k»  clerivetl  from  the  water,  hut  it  has 
hit^n  entii-ely  deprived  t)f  any  aid  in  this  dii*ection  which  the 
plant-tissues  might  ofter.  Secondly,  Series  B,  though  pi-esuniably 
partially  i-estiictwl  in  its  {H>8Hihle  oxygen-supply  fi*oiii  the  wat4ir, 
has  the  advantage  of  still  lieing  able  to  obtain  some  gas  from  the 
surix>unding  plant  tissues,  assuming  that  such  tissues  play  a  part 
in  the  oxygenation  of  the  egg.  Thus,  Seiies  B  becomes  a  coiUnd 
\\\Hm  Series  A.  Thinlly,  Series  C,  placed  under  normal  con- 
<litions,  i)lays  the  paii;  of  a  control  upon  both  Series  A  and  B. 

At  the  sti*rt,  I  examined  the  eggs  to  determine  to  what  stage 
of  embryonic  development  they  had  attained.  I  found  tliat  rt/7, 
fixcept  <»u;,  had  just  completed  the  revolution  of  the  embryo. 
Tliis  particular  one  was  in  Series  A,  and  was  kej)t  under  careful 
obsei'\'ation.  It  finally  yielded  very  I'emarkable  results.  As  the 
eggs  of  Atuix  papueiuiUf  normally  take  about  three  weeks  to 
hatch,  T  concluded  that  my  eggs  had  been  laid  on  or  about  March 
7th,  and  had  still  ten  or  more  days  to  go  befoi-e  hat<:hing.  At 
tii-st,  T  fea.i'ed  that  development  had  pi*oceeded  Um  far  already  for 
my  experiments  to  yield  successful  results.  Foi-tunately,  how- 
evei*,  this  was  not  the  case. 

On  March  *J7th,  i.e.,  nine  days  after  the  experiments  began, 
1  examined  a  large  numb*»r  of  the  eggs  with  sjnicial  i-efei-eni^e  to 
pnhe.  Those  in  Series  C  could  not  be  well  examineil;  but,  as 
out;  or  two  eggs  in  the  l(»ss  opa<pie  tissues  showed  embryos  with 
the  dorsal  vessitl  pulsating  fairly  regularly,  I  concluded  that  all 
was  well  in  this  series,  and  turned  my  attention  to  Series  B. 
Here,  again,  most  of  the  eggs  wei*e  not  favoui*ably  placed  for 
observation,  and  I  was  compelled  to  itniuce  the  amount  of 
Nfgetable  tissue  around  several  of  tlu?  eggs  to  very  small  dimen- 
sions. I  then  found  that  the  (unbryos  appeai*ed  to  \)o  peii'ectly 
healthy,  with  a  pulse  of  about  70  per  minute.  Turning  next  to 
Series  A,  I  fouii<l  that,  in  many  of  the  embryos,  1  could  not 
detect  anv  visible  signs  of  he^irt-ln^at.  In  a  few,  the  heart  was 
lH>ating  very  slowly  aixl  intermittently — on  an  average,  not  moiv 
than  four  or   live  times  per   minute.       It    was  thus  clear   that 
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removal  fi*oiii  the  ve^^etable  tisHues  luul  seriously  atteftecl  tlie 
embiyoiiic  develujuueiit  of  Series  A.  I  at  once  iiitnMluced  a 
considemble  auiuunt  of  ffcsh  tap- water  iiit<»  the  dish,  fearing 
that  otlierwiue  I  might  not  succee<l  in  obtaining  any  larvie  at  all 
fi-om  this  Senes. 

On  March  2^^th,  two  larvie  liad  hatchc*d  out  in  Series  C,  and 
were  normal  and  healtliv.  On  March  29th,  thi*ee  more  haU'hed 
out  in  iSeries  C,  an<l  one  in  Series  B.  This  last  was  tl'an^ifel'red 
to  the  Petri  dish,  where  it  lived  for  thi-ee  davs.  On  Mareh 
.'iOth,  two  more  larvw  hatched  from  Senes  C,  two  from  St»ries  H, 
and  two  also  from  Series  A.  But  thase  latter  were  botli-  dea<l 
when  I  found  them,  though  they  could  not  have  l)een  hatched 
more  than  three  hours  l)efore  (/.^.,  the  time  of  my  previous 
examination  of  the  dish). 

It  was  now  necessar}'  t^i  spend  every  available  moment  watch- 
ing Series  A.  For  the  four  days,  March  ^Hst  to  Apiil  3r<l,  T 
spent  the  whole  of  daylight  and  poi-tiiui  also  of  the  night«  in 
watching  these  eggs,  only  delisting  for  the  shoitest  possible 
intervals  for  nuials  and  i-est.  On  March  31st,  I  selected  in 
I)articular  one  embr}*o  with  a  vtjry  sh»w  but  fairly  regular  pulse 
of  about  20  to  the  minute,  and  watclu?d  it  for  four  hours.  I 
then  desist«<l  for  half  an  hour's  re^t,  and,  on  returning,  found  that 
this  egg  had  liatched,  and  the  larva  was  ])ractically  moribund. 
The  next  day,  I  watched  the  eggs  for  fourteen  houi-s,  selecting 
four  especially  that  showe<l  a  fairly  regular  pulse.  But  I  met 
with  no  luck,  as  not  a  single  egg  hat€h(Hl  on  that  day. 

On  April  2nd,  T  got  up  vtjry  e^rly,  and  was  rewaitlwl  by  find- 
ing one  of  the  four  eggs  alwve  menti<med  ^^m/  in  pnwf^tH  it/  hatch- 
huj.  1  was  just  in  time  to  see  the  pronymj)!!  pass  out  from  the 
egg-shell.  The  cephalic  heart  was  acting  very  sluggishly;  in 
fact,  1  had  barely  time  to  Ux^te  it  Iwfore  it  subsided.  The  pro- 
nymph  failed  t4)  pass  ciMnplelely  out  <if  the  egg-sln01,  and  re- 
mained with  the  last  three  or  four  alxlominal  segnuMits  inside  it. 
The  puls(»  of  the  dorsal  vessirl  v,'hh  52  jmm*  minute.  The  larva 
iiia<le  reiR^ited  attempts  to  remove  tin*  pronyiuphal  sheath,  by 
moving  its  head  up  and   down,  nnd  also   by  foicing  its  midgut 
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forwaixls.  Tlie  cpsopliageal  valve  became  deeply  sunk  into  the 
midgut,  where  it  wa6  worked  strongly  up  and  down.  The  mid- 
gut was  gradually  forced  further  and  further  forward,  until  it 
came  to  occupy  a  (Hinsidei-able  part  of  the  thorax,  as  well  as  the 
fii-st  three  or  four  abdominal  segments.  At  the  end  of  an  hour, 
the  pulse  had  dropped  to  48;  after  three  houi-s,  it  had  fallen  to 
44.  Half-an-hour  later,  it  was  down  to  40.  It  then  appeai*ed 
that  tiie  pronymph  was  completely  exhausted.  I  therefore  re- 
moved it  to  a  watch-glass,  and  fixed  it  immediately  in  hot  water 
at  95X\ 

Tt  will  be  seen  that  this  pronymph  exist(Ki  for  al)out  thi-ee  and 
a  half  hours,  and  never  succeeded  in  bu rating  open  its  sheath. 
During  all  this  time,  my  attention  was  principally  concentrated 
upon  the  tracheal  system.  As  both  egg-shell  and  pronymph 
lay  upon  their  sides,  and  as  the  struggles  of  the  latter  to  free 
itself  were  not  sufficiently  violent  to  displace  it  fn)m  this  favour- 
able position,  T  had  a  unique  opportunity  of  watching  for  the 
app)earance  of  gas.  When  the  pronymph  first  emerged  from  the 
egg-shell,  the  whole  tracheal  system  was  clearly  filled  with  a  pale 
yellowish  fluid  (which  could  scarcely  be  anything  else  than  the 
clear  liijuid  part  of  the  blood)  without  any  corpuscles.  A  simi- 
larly coloured  liquid  could  he  seen  passing  along  the  dorsal 
vessel,  accomjwinied  by  a  small  numl)er  of  oat-shaped  corpuscles. 
The  whole  head-cavity,  and  all  the  thoi-ax  and  abdomen,  except 
the  midgut,  also  appeai*ed  to  be  full  of  the  same  coloured  liquid. 
The  midgut  showed  uj)  as  a  darker  cylindrical  barrel  or  plug, 
evidently  enclosing  the  tvinains  of  the  yolk.  Thedoraal  tracheal 
trunks  could  U*  easily  nia<le  out,  and  their  pmlongations  into  the 
head  could  l)e  followed  as  far  as  the  eyes.  The  rectum  could  be 
distinguished,  but  no  details  of  the  tracheation  of  the  gills  could 
l)e  made  out.  llie  venti*al  trunks  could  be  picked  up  only  with 
dirticulty,  as  they  were  so  much  smaller  than  the  doi*sals.  At  no 
time  was  1  able  to  see  the  visceral  trunks,  owing  to  the  dark 
mass  of  the  midgut  being  placed  so  close  to  them. 

For  thriH*  houra,   I  watched  the  tracheal  system  of  this  pro- 
nymph without  detectiny  any  digit  of  yas  in  it,     A  few  minutes 
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later,  T  thought  that  the  doi->«il  trunks  \vei*e  l)eginiiing  to  Ixxronu* 
a  Httle  more  diatitict.  Watching  veiy  intently,  I  now  perceive*! 
that  their  outline  waH  becoming  definitely  harder,  and  that  the 
yellow  liquid  was  most  certainly  being  slowly  replmred  by  gas. 
In  ten  minutes,  the  outline  of  the  dorsal  ti-acheal  trunks  in  the 
meso-  and  metathorax,  and  in  the  first  four  segments  of  the 
alxlomen,  had  become  so  hai-dened  up  that  it  was  (juite  evident 
that  this  jK)rtion  of  the  ti*acheal  system  was  now  filled  with  gas. 
Turning  my  attention  to  the  ventral  tninks,  I  found  that  these 
also  were  just  in  pi-ocess  of  b(;ing  filled  with  gas.  At  the  end  of 
a  quarter  of  an  hour,  the  pai*ts  of  the  tracheal  system  filled  with 
gas  were  the  doi*sal  and  ventral  ti-unks  between  the  two  ends  of 
the  midgut  (in  this  case,  in  segments  1-4  of  alnlomen  and  '2-li  of 
thoi-ax),  and  the  five  branches  connecting  them.  This  is  shown 
in  Text-fig.  1,  where  the  parts  fillecl  with  gas  ai-e  repi*esenti*d  in 
black.  No  gas  could  l)e  s(M?n  in  the  viscei*al  tracheje,  which  i*e- 
mained,  as  before,  practically  invisible. 


ab^  abj   ab^   ab,    th^    thj     th, 


P*    h     p 


Text-fig.  I. — Anterior  (K)rtioii  of  pi-oiiyiiiph  of  Amw  juifnnnnii^  Biirm.,  lo 
show  the  entry  of  gaw  into  the  tiacheal  system.  I^iteral  view. 
DingrAnnnHtie.  llie  part  «>f  the  tniehe^il  system  into  which  the  gjis 
eiitei-etl  is  repi-e«ent<Kl  in  hla^^k  ;  the  mitlgul  is  lightly  shaded; 
(  x.m):  fiJtf-(th^^  alxUmiinal  segments;  anty  antenna:  (/<f,  dorsal  aorta; 
1)T,  light  dorsid  tracheal  tnnik:  f/r^  doi-s^d  vessel  or  heart:  t\  com- 
pound eye;  /*,  head  of  larva:  /»*•,  heiul-veside:  hit,  lahial  nuisk; 
/>,-//,,  legs:  */,  Ht4)m(Hheum  or  foregiit:  fhi-fh^,  thoracic  segments: 
VT,  right  ventral  tracheal  trunk. 

During  the  next  five  minutes,  the  gas  in  the  doisal   tmcheie 
extended  gi'aduaily  as  far  back  as  the  sixth  alxlominal  segment, 
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and  slightly  forwaitl  into  the  pi*otliorax.  It  never  i*eache(l  the 
hi-anchial  l)at>kct  ami  the  head,  nor  did  any  get  into  the  visceral 
trunks  via  their  connection  with  the  dorsals,  which,  in  this  pi-o- 
nyniph,  lay  in  tlie  anterior  ()ortion  of  segment  7.  As  no  further 
changes  t(K)k  place,  and  the  [)ronyniph  was  evidently  utterly 
exhausted,  it  was  killed  as  described  above. 

Tt  seems  to  me  very  important  to  emphasise  thf  vt^'i/  (jnidnal 
and  t'l^'ii  appeni'aiiCf  of  the  gas  in  the  tracheie.  ^V'ir;  tie/Mirt(lr 
hnbblf'»  of  ijas  ivere  to  he  neen;  in  other  words,  the  ya«  did  iwt  coinr 
in  at  separate  pttinf^i,  but  passed  slowly  into  the  tracheie  over  a 
large  area  represented  by  two  thoracic  and  four  abdominal  seg- 
ments (iH>ughly  defined  by  the  limits  of  the  midgut).  The  pro- 
cess, as  T  watched  it,  can  only  be  compai-ed  with  the  */ow.'  de- 
veJopment  of  a  retarded  photographic  plate.  At  first,  it  was 
impossible  to  say  whether  any  change  had  taken  place  or  not,  and 
it  was  only  after  several  minutes  that  one  could  realise  the  steady 
gi*owth  in  distinctness  of  outline  in  the  trachew  into  which  the 
gas  was  entering. 

By  great  g(H)d  fortune,  a  second  egg  hatche<l  out  about  an 
hour  and  a  half  after  the  cme  which  I  was  ol)serving.  Tliis  egg 
had  been  placed  close  alongside  the  latter,  as  it  appeared  to  me  to 
l)e  on  the  verge  of  hatching.  I  had  forgotten  its  existence,  until, 
(juitt*.  suddenly,  the  head-capsule  of  the  emerging  pronymph  aj)- 
j)ean»d  in  the  field  of  vision,  and  pushed  gently  against  the  pn^ 
nymph  wliich  1  was  watching.  This  pronymph  was  even  weaker 
than  the  one  I  had  l)een  watching,  and  only  succeeded  in  getting 
about  half-way  out  of  the  egg-shell.  I  could  not  locate  the 
cephalic  heart  at  all,  and  it  must  have  ceased  pulsating  iKjfoiv 
the  pninymph  wime  into  my  field  of  view.  As  this  egg-sliell  and 
pronymph  were  also  lying  on  their  sides,  I  t4H)k  a  fine  needle^  and 
gently  pushwl  them  so  that  they  came  to  lie  exactly  alongside 
tin*  on(?  I  was  observing.  Thus  I  had  the  midgut  I'egions  of  two 
pi-onymphs  umier  oKst^'vation  at  the  same  time.  ITie  most 
im}MH*tvjint  result  of  this  was,  that  when  the  changes  In'gan  in 
the  tracheal  system  of  the  first  pronymph,  the  tracheal  system  of 
the  second,  remaining  filh^d  with  liquid,  served  as  a  most  valuable 
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means  of  gauging  the  extent  of  the  change.  But  for  this,  T 
doubt  if  T  should  have  noticed  the  gradual  beginning  of  the 
change  at  all. 

The  behaviour  of  the  second  pi-onymph  was  not  exactly  the 
same  as  that  of  the  first.  After  remaining  weak  and  inert  for 
about  two  hours  (by  which  time  the  first  pmnymph  had  l)een 
just  disposed  of),  I  found  that  it  had  become  much  more  vigoifuis, 
making  many  attempts, to  burst  the  pronymphal  sheath,  all  of 
which,  unfortunately,  were  failures.  A  count  of  the  pulse,  during 
the  most  active  of  these  attempts,  showed  70  beats  to  tlie  minute. 
A  few  minutes  later,  I  t<x)k  a  fine  brush,  and  coaxed  the  pix>- 
nymph  out  from  its  egg-shell.  It  at  onc^  l>egan  to  bend  up  and 
down  vigorously,  and  made  frantic  effoits  to  break  its  sheath. 
Soon  after,  I  noticed  the  pulse  cjuicken  greatly,  and  a  count  gave 
1 20  l)eats  to  the  minute.  On  searching  for  the  cause  of  this,  I 
found  that  the  sheath  liad  burst  dorsallv  over  the  sixth  alxlominal 
segment,  and  that  the  lai'val  intestine  was  pi^ojecting  through  the 
slit.  This,  of  course,  meant  a  speedy  death  to  the  larva.  This 
second  pronymph,  thei-efoi^e,  lived  just  over  two  liours,  and  no 
gas  appeared  in  its  tracheal  system  during  that  period. 

\Vat<;h  was  contiime<i  throughout  April  3rd.  On  that  day, 
two  more  pi-onymphs  emerged,  Inith,  unfortunat<?ly,  after  dark, 
and  at  a  time  when  T  was  only  able  to  pay  occ4isional  visits  to 
the  mici*oscope.  Comj»letely  tired  out  with  the  four  days' 
watching,  1  was  in  no  imyod  to  continue  the  watvh  far  into  the 
night,  and  contented  myself  with  noting  that  the  general  course 
of  events,  in  the  cas(?s  of  these  two,  was  very  similar  to  that  in 
the  first  pronymph.  The  tracheal  system  showed  no  signs  of  gas 
until  about  three  houi^s  after  liatching;  and  tin*  gas,  when  i)i*es(»nt, 
did  not  extend  l)eyond  the  limits  stattnl  in  the  fii-st  cas<».  Both 
these  nymphs  were  found  dead  in  the  morning,  having  faiknl  to 
burst  their  sheaths. 

Before  describing  the  remaining  exj>erinients  made  upon  these 
eggs,  it  would  be  liest  to  give  in  t^ibular  form  the  full  reconi  of 
emei-gences  for  the  Series  A,  li,  Mn<l  C,  in  onitM*  that  references 
to  the  table  may  make  these  expeiiments  clearer. 
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Table  showing  hatchings  of  Eggs  of  Anax  papiiensis^ 
March  28th- April  11th,  1916. 


Dftt€. 

Series  A. 

Series  B  (control 

Series  C  (control 

■_F%^a  a^x^    AA» 

upon  A). 

upon  A  and  B). 

28    e>rgs     in   tap- 

8  eggs  in  tap- water 

20  eggs  in  original 

water        without 

with  small  pieces  of 

stem  of  Water- Mil- 

vej^etahle tiMsues. 

vegetable  tisHues  in 

foil,     with    plenty 

tntii  anmncl  them. 

of  water    in    Petn 

March — 

^ 

dish. 

Tue«.    28th 

^ 

2L 

We<l.    29th 

IL 

3L 

ThurH.  ;iOth 

2L 

2L 

2L 

Fri.       aist 

IL 

2L 

3L 

April — 

Sat.          iHt 

2P* 

IL 

4L 

Sun.       2iul 

. 

3L 

Moil.      lhx\ 

2P 

■— 

TucH.      4th 

^^^ 

2L 

VVecl.      r)th 

IP 

— 

IL 

Thui-s.    «th 

^__ 



Fri.         7th 

ip. 

IL 

Silt.         8th 

IL 

— 

Sun.        S)th 

IL 

Moil.     10th 

2L 

I^eft  over  on 

April    11th 

10  (lewl  enibryoH 

nil 

nil 

Total  hatched 

fiP  +  6L 

8L 

'20L 

L  denotes  that  the  emerging  embryo  reached  the  full  larval 
stage,  P  that  it  did  not  succ(>ed  in  getting  l)eyond  th<»  pixmyniplial 
stage.  None  of  the  larvw  obtained  from  Series  A  lived  mort» 
than  two  or  thi-ee  hoiii-s. .  Tlie  pronymph  marked  *  was  from  the 
unitwei'sed  embiyo,  and  came  out  of  the  egg-shell  hackitni'ds. 

Section  2. — The  Compositimi  of  the  Gas  in  the  Trotchea^  System, 
The  question  next  arose — What  could  be  the  composition  of 
the  gas  which  I  had  seen  enter  the  tracheal  system  from  the 
body  of  the  pronymph?  It  seemed  to  me,  as  soon  as  I  observed 
the  phenomenon,  that  it  must  be  one  of  two  things,  viz.,  (a)  car- 
Inmic  acid  gas,  or  (b)  oxygen.  The  former  would  naturally 
appear  to  be  the  most  likely  solution,  since  CO 2  is  the  only  gas 
formt»d  in  large  quantities  within  the  Ixxiy  of  a  living  animal. 
On  the  other  hand,  one  naturally  recoiltxi  at  the  idea  that  such  a 
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gas  should  completely  fill  the  respiratory  nyHtem  of  the  larva. 
The  second  solution,  that  it  might  he  oxygen,  would  reciuire  the 
existence  of  some  oxygenating  substance  in  the  blood,  which 
would  act  on  the  COj,  produced  by  metabolism  in  the  developing 
embryo,  and  release  oxygen  therefrom,  in  some  manner  analogous 
to  that  of  chlorophyll  in  the  leaves  of  plants.  But,  though  the* 
hlood  of  Odonata  is  always  of  a  yellowish  or  greenish  colour,  we 
have  it,  on  the  high  authoiity  of  Cuenot,*  that  the  pigments 
hffTnoxafUhiiie,  ha*mochlorinej  and  hfrnnoprasinfj  which  are  the 
only  substances  that  might  conceivably  pei*form  such  a  functitm, 
are  quite  absent  from  the  blood  of  these  insects. 

Tt  seemed  necessarj',  in  any  case,  to  obtain  some  definite  i-osult 
by  experiment,  and  not  to  rely  uptm  argimients  alone,  however 
conclusive  they  might  appear.  Unfortunately,  by  the  evening 
of  April  .'h-d,  as  the  table  already  given  will  show,  most  of  my 
eggs  had  already  hatched,  and  I  could  not  expect  t^)  obtain  many 
more  larva?.  I  was  force<l,  therefoi-e,  to  limit  my  expc^riments, 
both  in  variety  and  in  the  numbtn-  of  larva*  on  which  they  could 
be  perfonned.  I  dtH*ided  to  employ  only  two  test-solutions,  wliOHe 
combined  results  should  indicate,  with  considenible  certainty,  the 
composition  of  the  gas  in  the  trachea^,     lliesi^  wei-e 

(a)  a  10%  solution  of  wvustic  |>otash. 

(6)  a  4%  solution  of  Azol.t 
As  a  stand-by,  I  also  pivpartKl,  (c)  a  4/^  solution  of  caustic  sodji, 
in  case  solution  (a)  should  prove  too  sti-ong. 

CotUrol  Experiments: — Asa  control  ufK^n  the  experiments,  two 
live  larvse  were  taken  from  the  Petri  dish  (Series  C),  and  kilhni 
by  being  placed  in  a  tube  of  water,  in  which  a  single  drop  of 
chloroform  had  been  well  shaken  up.  They  were  then  removed 
to  tap- water  in  a  crystal  dish,  and  the  times  taken  for  the  tracheal 
system  to  collapse  were  noted. 


*  Etudes  sur  le  Hang  et  les  glancleH  lymplmtiqueH  daiiH  la  scrii*  Aiiiinnli*. 
•2*^  partie.     Invert^brrt*.     Arch.  Zool.  exper.  2*"*  sme.  ix.,  I81»l. 

t  Azol,  the  proprietary  name  for  an  excellent,  one-solution,  photoj^raphic 
developer,  which  act*  as  a  very  stnwig  re<lucing  agent.  The  eonvot 
strength  for  use  on  plates  is  1  pai-t  in  24  of  water,  or  nmghly  4%. 
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RpsiiU : — ITie  rectal  capillaries  collapsed  in  from  2-3  hours,  the 
main  tracheal  system  (whole  length  of  dorsal  trunks)  in  from  5-6 
hours. 

Experimenf  1. — Two  larvw,  aged  from  one  to  two  days  old 
(strongly  pigmented),  were  placed  alive  in  10%  solution  of  KOH. 
The  solution  was  i-egularly  sucked  into  the  rectum  and  expelled 
again,  causing  considerable  irritation  to  the  larvje,  both  of  which 
died  within  an  hour.  A  close  examination  showed  that  the 
rectum  became  swollen  and  somewhat  opaque.  The  rectal  capil- 
laries remained  quite  unaffected,  except  where  the  gill-tissues 
became  very  badly  damaged.  The  main  tracheal  system  was  not 
affected  in  any  way. 

Conchi»um. — No  appreciable  CO^  present  in  the  tracheal 
system  of  larvie  1-2  days  old. 

Experimt^U  2. — Two  larvie,  which  emerged  from  Series  C  on 
April  4th,  were  taken  before  they  were  two  hours  old,  and  placecl 
alive  in  10%  solution  of  KOH.  Both  died  within  half-an-hour, 
after  having  repeatedly  sucked  the  solution  into  the  i-ectum  and 
expelled  it  again.  In  three-quarters  of  an  hour,  the  doi*sal 
trunks  began  to  collapse  fn)in  the  region  of  the  rectum  forwards, 
but  the  rectal  capillaries  remained  unaltered.  At  one  hour,  the 
dorsal  trunks  were  very  Imdly  collapsed.  At  two  hours,  all  the 
tnu'hea*  in  the  abdomen  had  collapsed,  except  the  rectal  capil- 
laries, which  remained  only  partially  collapsed.  At  three  hours, 
the  whole  tracheal  system  had  collapsed,  including  the  parts  in 
the  head  and  thorax,  but  there  still  remained  a  numlx»r  of  the 
rectal  capillaries  only  partially  collapsed.  At  four  hours,  all  the 
capillaries  had  collapsed  (<?/'.  Control  Experiment). 

Conchisimi. — The  gas  in  the  tracheal  system  of  larv»  1-2  hourn 
old  is  CO 2,  except  in  the  rectal  capillaries,  which  are,  at  any 
rate,  |)artially  filled  with  some  gas  not  extracted  by  KOH. 

Expei*irm^it  3. — Two  larvae  were  taken  fi^om  Series  B  and  C 
i*espectively,  the  latter  between  two  and  three  days  old  (strongly 
pigmented),  the  former  between  six  and  twelve  hours  old  (just 
l)eginning  to  become  pigmented),  wei-e  placed  alive  in  4  %  solu- 
tion of  Azol.     The  larva*  lived  for  two  or  three  hours,  and  ap- 
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peaitxl  to  suffer  little  inconvenience  or  irritation,  though  the 
liquid  wan  repeatedly  sucked  into  the  i-ectuni.  In  l)oth  larvtt», 
the  main  tracheal  system  i-emained  intact  fin-  tuyehe  hours  (a 
ver\'  striking  result,  cj\  Control  Experiment).  In  the  younger 
larva,  the  rectal  capillaries  remained  absolutely  intact  at  the  end 
of  twelve  hours  (again,  cf.  CJontrol  Experiment).  In  the  older 
larva,  the  rectal  capillaries  collapsed  ]>artially  at  the  end  of  thi*ee 
houi*s. 

Conclusion, — The  action  of  the  Azol  is  clearly  resisted  by 
chitin,  and  hence,  no  safe  conclusions  can  be  drawn  as  to  what 
gas  was  present  in  the  main  tracheal  system.  In  the  rectal 
capillaries,  there  was  little  or  no  oxygen  present  in  the  case  of 
the  younger  larva,  but  enough  oxygen  was  present  in  the  case  of 
the  older  larva  to  affect  the  stability  of  these  tubes  when  it  was 
withdrawn  by  the  Azol. 

Ej^perimi^iit  4. — A  moribund  larva,  taken  from  Series  A,  s(M)n 
after  liatching,  was  placed  in  a  solution  of  4%  NaOH.  This 
larva  remained  inert,  without  sucking  the  solution  into  its 
rectum,  and  died  within  an  hour.  Efiwlt,  same  as  stated  for 
the  larvae  in  the  Control  Experiment. 

Concliision. — No  guide  as  to  composition  of  gas.  Either  the 
solution  was  too  weak  to  penetrate  the  chitin,  or  else  the  fact 
that  the  larva  was  moribund,  and  did  not  draw  the  solution 
into  its  rectum,  prevented  contact  between  the  solution  and  the 
most  permeable  part  of  the  animal  (i*.^.,  the  thin,  chitinous  cuticle 
of  the  rectal  gills). 

Besides  the  larvae  used  in  the  above  experiments,  a  single 
larva  emerged  from  Series  B  on  April  9th,  at  a  time  when  I  was 
unable  to  make  use  of  it,  and  two  moribund  larvae  emerged  fi'om 
Series  A  on  April  1 0th,  dying  before  I  could  make  use  of  them. 
No  more  lar\'aj  emerged,  and  no  U*ss  than  tdvtepu  dead  embryos 
remained  inside  eggs  of  Series  A  until  April  20th,  when  they 
were  thrown  away. 

The  results  of  my  experiments,  few  though  they  wei*e  in 
number,  appear  to  point  definitely  in  the  following  direction: — 
While  there  is  no  appreciable  quantity  of  COo  in  the  tracheal 
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system  of  larvae  more  than  a  day  old  (Expt.l),  yet,  in  larvw  only 
an  hour  or  two  old,  the  whole  system  is  filled  witli  CO,,  except 
the  rectal  capillaries,  where  there  is  a  mixture  of  gases  (£xpt.2). 
Also,  though  the  Azol  solution  appeared  to  be  unsuitable  for 
peneti*ation  of  chitinous  membranes,  yet  the  fact  that  it  ex- 
tracted some  of  the  gas  from  th(i  I'ectal  capillaries  of  a  2-Ii  days 
old  larva,  and  failed  to  do  so  in  the  case  of  a  6-12  houi*8  old 
larva,  suggests  that  the  proportion  of  O  in  the  gills  of  the  former 
was  considerably  greater  than  that  in  the  gills  of  the  latter  (Expt. 
.*?).  We  are  thus  le<l,  on  all  three  counts,  to  the  definite  con- 
clusion that,  (i.)  th^  irrufiiutl  yas  which  Jiff  a  the  traclieal  Hyntem  of 
the  faiTa  during  tlie  ])1'(h'phs  o/ hatchiiiy  is  COg,  but  that,  (ii.)  fhf 
eHtahfishmPui  of  reifular  rectaf.  reajnration  setn  up  a  jyi'ocj'SH  of 
diffusion  f*etn^eu  the  rectal  capillaries  and  the  ivater  in  the 
7'ectum,  whereby  tJie  COj  in  the  trachea/  system  is  yradnally  ivith- 
drawn^  and  replaced  by  air,  or  a  mixture  of  nitrogen  and  o.tyye'n 
not  differ iiuf  muchjroni  the  ordinai^y  cmnjHtsitlon  of  air. 

It  is  easy  to  show  tliat  tliese  results  are  in  agreement  with  the 
physiological  aspects  of  the  problem.  Firstly,  the  exertions  of 
the  larva  to  burst  open  both  the  egg  and  the  pronymphal  sheath 
involve  a  sudden  and  rapid  incrt^ase  of  metabolic  activity.  Thus, 
just  at  the  period  when  large  quantities  of  GOg  are  being 
liberated  by  the  activities  of  the  larva,  gas  replaces  the  liquid  in 
the  trachea?.  If  this  gas  be  COjj,  as  our  experiments  suggest,  we 
have  solved  at  once  the  problem  of  what  the  larva  does  with  the 
large  amount  of  CO^  liberated  by  its  new  exertions,  and  why  it 
is  that  the  gas  comes  into  the  tracheal  system  in  the  manner  it 
does.  Secondly,  if  we  grant  that  this  gas  is  CO 2,  the  gradual 
change  to  air,  or  a  mixture  of  gases  not  differing  appreciably 
from  air,  is  not  only  to  be  expected  as  a  result  of  rectal  respira- 
tion, but  must  inevitably  take  place,  by  the  ordinary  laws  of 
diffusion.  For,  in  the  tracheal  system  of  the  newly-hatched 
larva,  the  pressure  of  COj  will  be  760  mm.,  or  atmospheric 
pressure.  But  in  the  aerated  water  of  the  rectum,  the  partial 
pr(\ssure  of  ()  is  appi*oximately  150  mm.,  that  of  N  approximately 
610  mm.,  and  that  of  C0«  less  than  1  mm.      Ft  follows  that  the 
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CO  J,  in  the  tracheee  must  ^ventuaUy  be  replaced  almost  annpletply 
by  a  mixture  of  O  and  N  closely  resembling  air.  (As  the  larva 
must  be  continually  using  up  the  O,  it  is  not  necessary  to  assume 
that  the  totiil  amount  of  gas  in  the  trachece  at  any  given  moment, 
if  analysed,  must  have  the  e^ntcl  composition  of  air).  The  i-ate 
at  which  the  exchange  takes  place  will  be  governed  by  the  mor- 
phological conditions  in  the  i*ectuni.  As  the  expanst'  of  the 
rectal  chamber  is  limited,  only  a  certain  amount  of  aei*at^l  water 
can  be  drawn  in  at  one  time.  Hence,  if  this  water  bathes  any 
given  length  of  cylindrical  tracheal  tubing,  it  is  clear  that,  the 
smaller  the  bore  of  the  tube,  the  quicker  will  the  exchange  of 
gases  take  place.  The  I'ate  of  exchange  of  gas  may  be  i*oughly 
taken  as  inversely  proportional  to  the  area  of  the  cross-section  of 
the  tube,  i./*.,  to  the  square  of  the  diameter  of  the  tul)e.  Also, 
any  increase  in  the  length  of  tube  exposed  to  the  water  will 
facilitate  the  i-ate  of  exchange.  Thus  tJie  id**cJ  ccniditiwut 
for  a  rapid  t^AxIiamje  are  fnlfillpd  in  the  case  of  a  faiye  niimbp7' 
of  erceedinifly  jiiie  hibes  having  a  yvpot  portion  of  their  Imyth 
bathed  by  tfie  vxUer,  This  is  exactly  the  morphological  condition 
developed  in  the  rectal  gills  of  Anisopterid  larva?.* 

Section  3. — The  Nature,  and  Action  of  the  Cephalic  If  part. 

In  my  previous  study  upon  the  larva  of  Ancui*.  papuen^ls  (/.c), 

I  described  the  action  of  the  peculiar  pumping-organ  of  the  head, 

and  suggested  for  it  the  name  of  the  cephalic  henrt.     Owing  to 

the  rapidity  of  the  act  of  hatching,  and  the  fact  that  this  organ 

*  Note. — In  a  letter  reoeived  from  Mr.  G.  L.  Purser,  B.  A.,  of  Trinity 
College,  Cambridge,  in  which  he  diHcusses  my  paper  on  the  Phyniology  of 
the  Rectal  Gills,  he  remarks  on  the  peculiar  problem  of  the  first  appearance 
of  gas  in  the  trachea;: — **I  don't  see  why  the  gas  should  appear  just  where 
it  does.  My  idea  is  this  :  the  gas  appears  iirst  in  the  thickest  part  of  the 
embryo;  it  appears  just  when  the  larva  is  making  a  series  of  strong 
iniiaoular  efforts  for  the  first  time.  Why,  therefore,  should  it  not  be  C0«  ? 
The  gas  appears  where  00,  will  be  most  concentrated;  it  appears  when  it 
is  most  concentrated."  This  letter  was  received  only  a  few  days  after  my 
experiments  were  completed,  and  was,  therefore,  written  some  time  befoi*© 
them.  I  desire,  therefore,  to  give  Mr.  Purser  due  credit  for  the  first  con- 
ception of  the  idea  stated  in  his  letter. — R.J.T. 
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is  only  in  action  for  about  half-a-minute,  it  is  most  difficult  to 
(let<*rmine  its  exact  nature  and  position.  Wo  know  that  it  is 
situatiHl  above  and  somewhat  posterior  to  the  mouth,  and  below 
the  dorsal  aorta;  that  at  first  it  is  very  small,  that  it  increases 
rapidly  in  size  and  in  the  force  of  its  pulsations;  and  then,  after 
performing  about  twenty-five  regular  double-beats  in  half-a- 
minute,  subsides  very  quickly.  In  appearance,  it  is  two-cham- 
liered,  but  whether  there  are  actually  two  pulsating  chambers, 
or  a  single  one  constricted  at  some  point  by  the  tentorial 
structures  of  the  head,  I  had  not  been  able  to  determine.  With 
Balfour  Browne,*  T  agree  that  this  organ  pumps  a  pale  yellowish 
litiuid,  which  can  be  none  other  than  the  liquid  part  of  the  blood. 
1  did  not  observe  any  corpuscles  passing  through  the  organ. 
Balfour-Browne  states  that  the  blood  is  pumped  upwards  and 
backwards.  This  appears  to  me  also  to  be  correct  as  regards  the 
first  few  pulsations  of  the  organ;  after  that,  T  confers  that  T 
could  not  follow  a  definite  course  of  the  blood,  and  I  must  hold 
to  the  opinion  that  most  of  the  blood  pumped  into  the  anterior 
chamber  (or  auricle^  as  I  previously  termed  it)  was  again  pumped 
out  into  the  posterior  chamber  (or  vpntriclf),  and  served  to  cause 
the  immense  distension  of  that  chamber  which  takes  place  just 
l)efore  the  larva  bursts  its  pronymphal  sheath.  What  the  exact 
nature  of  the  organ  is,  and  whence  and  whither  the  blood  was 
actually  pumped,  I  had  not  been  able  to  determine. 

In  entering  upon  the  experiments  already  detailed  in  Section 
1  of  this  paper,  T  had  strong  hopes  that  the  general  retardation 
of  the  pix)cess  of  hatching  might  be  accompanied  by  a  correspond- 
ing retardation  in  the  action  of  the  cephalic  heart,  and  that  thus 
T  might  be  able  to  examine  this  organ  more  minutely.  It  will 
be  seen  already,  however,  that  these  hopes  were  frustrated,  since 
the  cephalic  heart  barely  came  into  action  before  it  subsided 
again,  at  the  birth  of  the  pronymph,  and  failed  altogether  to 
come  into  action  again  during  the  whole  of  the  pronymphal 
stage,  lasting  over  three  hours.     Indeed,  it  is  very  probable  that 

*-'Tlie   LiteHistorj'  of   the   Agiionid    Dragonfly.*      Proo.   Zool.  Soc. 
Lunduii.  19U),  pp.2i'>3-28.>. 
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the  failure  of  the  larva  to  emerge  fi-om  the  proiiymphal  sheath 
was  correlated  with  it«  failure  to  hring  this  strong  pumping 
apparatus  into  action,  to  aid  in  the  required  diutension  of  the 
head. 

My  <mc  remaining  hope  of  discovering  something  alxnit  this 
important  organ  lay  in  a  study  of  sections  of  a  pronymph.  As 
already  stated,  the  pmnymph  studied  on  p.394  was  removed  in 
a  monbund  condition,  after  it  had  lived  for  thi-ee  and  a  half 
luiurs,  and  was  fixed  in  hot  water.  Though  it  was  almost  dead 
when  the  hot  water  was  poui*ed  upon  it,  the  sudden  contact  with 
this  liquid  caused  it  to  bui'st  the  pronymphal  sheath,  and  How 
completely  out  of  it.  Thus  the  animal  that  T  had  hxed  was,  in 
a  sense,  the  true  larva,  but  with  the  form  of  the.  jrroni/tnph;  for 
its  eyes  and  head  did  not  expand  to  the  true  larval  fonn,  its 
labium  and  legs  remained  directed  backwards  as  in  the  embryo, 
and  its  abdomen  was  still  of  the  slender  form  seen  in  the  pro- 
nymph. This  little  animal  was  carefully  double-embedded  in 
oelloidin  and  paraihn,  and  cut  into  sagittal  sections  of  7  fi  thick- 
ness. One  of  these,  a  little  to  the  right  of  the  median  sagittal 
plane,  is  sluiwn  in  Text-fig.  2. 

In  onler  Uy  understand  this  section,  T  have  also  shown,  in 
Text  fig. 3,  a  diuwing  which  I  made,  by  means  of  the  camera 
lucida,  of  the  anterior  portion  of  the  same  pronymph,  at  about 
two  hours  old.  It  must  be  remembered  that  the  cephalic  heart 
liad  ceased  to  beat  almost  directly  after  the  pi*onympli  had 
Imtched.  llius  we  cannot  see  the  shape  and  position  of  that 
organ  in  the  drawing;  and  if  we  want  to  search  for  it  in  the 
HectiotiM,  we  must  l)ear  in  mind  that  it  had  either  collapsed,  or 
assumed  some  stable  form  prior  t^)  the  period  of  fixation.  Text- 
fig.  3  shows  us  the  exact  course  of  the  blcKKi-circulation  in  the 
head-region  during  the  pronymphal  stage,  and  also  the  peculiar 
]X)sition  of  the  midgut,  pushed  forwaitl  into  the  thorax,  with  the 
(Esophageal  valve  and  gizzard  sunk  deeply  into  it,  and  the  cnip 
pn»j<*cting  in  fi-ont  of  it,  just  Ix^low  the  en<l  of  the  dorsal  aorta. 

Now,  if  we  study  thc^  si»ries  of  sections,  we  at  once  notic«»  the 
veiy  remarkable  fact  that,  at  the  time  of  fixation,  f/t*'  anft^rlor 
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iin'/ihn'jral  ri-ijiim  in  ninimjly  distfnditd  wi/h  h/ttod,  in  tvhieA,  Auir- 
rivr,  no  ror/iugclrn  are  viaihlf..  A  Kearch  through  the  whole  Herics 
of  section B  likewise  fails  to  show  the  preHonueof  any  special  orgau 
whiyJi  might  be  interpreted  ae  the  collapsed  cephalic  heart, 
lliere  is  nothing  to  be  seen  exL-ept  the  usual  organs  irf  the  head 
anJ  thorax  present  in  any  inseet-Iarva.  If  we  uoiiibine  these 
two  facts  together,  the  conclusion  is  very  strong  that  the  cephalic 
heart  is  I'eally  only  n  itpeciai  tnnporary  developm«rU  in  ihf,  am- 
}>hnijH9,  and  tliat,  therefore,  the  pumping  of  the  liquid  blood  must 
take  place  l-hroiigk  thf.  tnauth. 


Tt'iLt-tif;.*J. — Nuarly  nii?(liiui,  wtgittal  »evtioii  throuf[h  pronymph  of  Atiax 
pn^rntimiii  Burnt,.  wJtli  the  piijiiyiTiphnt  sheath  rvmovetl.  To  show 
msaH  iif  Moud-iKHfjiiliini,  without  curpUHoles,  cUKteiulJiix  tlic  nrau. 
phAK""  ""il  <^rop.  (  >  ino) :  It,  bnun:  ci\  vrup;  tin,  duiKal  mirU: 
j'g,  riviitHl  ({uiglioiii  .'/,-,7j.  Ihurnciu  )(Hiig)ia:  iji,  ifiuwiTl;  Im,  Ia)>ia1 
niHxk  li^iit  olfl;  Ir.  lahnini;  m,  niuiithi  mg,  muHulei  in.  intophsKUH; 
"'-,  rpHiiphsgeal  valve  (junutiun  nf  fuit'-  aikI  niiitgiit);  m^,  Kiibniio- 
plia)tuil  ganfflioii;  ril,  vitclIuphnK^  in  wall  of  nii(l)(ut. 

Ijet  UK  now  we  how  this  (^oDcluHinn  ugreeH  with  the  obsen'ed 
facts  of  the  hatchingof  the  egg.  Before  the  pronymph  emerges, 
there  is  a  large  "hendw^iclr."  fitting  closely  under  the  pedicel  of 
the  egg.  When  the  cephalic  heart  comee  into  action,  the  lii^uid 
in  this   vesicle  (which   must  obviously  be  a  space  between   the 
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pn)iiympha1  Hheath  aiul  the  true  larval  head)  is  withdrawn,  the 
head  of  the  larva  swells  up  greatly,  and,  by  this  means,  the 
jHxlieel  of  the  egg  is  pushed  aside,  and  the  pmnyinph  emerges. 
After  a  short  period  of  time  (from  a  few  seconds  to  half-a-minute 
at  the  most  in  Afuix),  the  activity  of  the  cephalic  heart  inci*eases 
rapidly,  the  head  again  swells  up,  but  this  time  to  almost  twice 
its  previous  size,  and  the  larva  escapes  through  the  dorsal  split- 
ting of  the  pronymphal  sheath. 

Now  there  is  no  possible  connection  between  the  "  head- 
vesicle"  and  the  interior  of  the  embryo,  except  via  the  larval 
mouth.  If  the  cephalic  heart  be  mei^ely  a  temporary  formation 
in  the  aviophagus,  acting  somewhat  in  the  manner  of  a  sucking- 
phar}'nx,  it  would  be  able  to  exhaust  all  the  liquid  in  the  " head- 


Text -tij^.  3. —Head  ami  portion  of  thorax  of  proiiympli  of  Aiiax  itaputmlfi 
Hurni.,  to  show,  (a)  wniive  of  hhKxi-corpuKcleM  in  the  hciid  region 
(single  arrows),  and  (/>)  8uj^eHt«<l  coui-He  of  liquid  blood  (lymph) 
drawn  into  (PHophag\i8  by  action  of  cephalic  heart  (double  ari-ows). 
Diagrammatic.  (  x  60) :  ««/,  antenna;  rfa,  dorsal  aorta;  e,  eye 
(dotted  outline);  /i,  larval  head;  Ar,  head-vesicle;  /c,  larval  cuticle; 
//w,  labial  mask;  w,  nunith;  m.y,  midgut;  y/j,  foi-cleg;  //»,  pi-o- 
nymphal  sheath;  <»/,  stomodamm  or  foregut. 


vesicle,"  by  sucking  it  into  the  lumen  of  the  ojsophagus.  Text- 
fig.  3  shows,  in  a  diagrammatic  manner,  how  this  would  be  done., 
The  accumulation  of  all  this  volume  of  liquid  in  the  anterior  part 
of  the  oesophagus,  together  with  the  extra  pressui'e  caused  by  the 
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foiwHixl  movement  of  the  midgut,  would  be  quite  sutiicient  to 
cause  the  splitting  of  the  pixiiiymphal  sheatli,  an  well  as  the 
lif ting-up  of  the  egg-pedicel. 

As  i-egai-ds  the  two-chambered  structui-e  of  the  cephalic  heart, 
a  i-efei-eiice  to  the  section  in  Text-fig.  2  shows  the  exact  position 
where  the  tentoiium  would  cause  a  definite  constriction  in  the 
rpsophagus,  if  that  organ  were  to  distend  itself  in  any  manner. 
The  passage  thix)ugh  this  tentorial  foramen,  below  the  l)i*ain(Ar) 
and  above  the  subfesophageal  ganglion  (tfog)  is  small,  and  the 
tentorial  l>ars  are  hai-d  and  rigid.  Moreover,  the  npsophagus, 
Vxjth  at  this  point  and  thix)ughout  its  entire  length,  is  capable  of 
very  great  expansion,  as  may  be  seen  in  any  transvei-se  section 
of  that  organ,  both  by  reason  of  the  longitudinal  'pleating  or 
infolding  of  its  epithelium,  and  the  strength  of  itjr  nmscular 
tunic.  It  seems  reasonable  to  suppose  that  the  division  into 
two  chambers  is  caused  by  the  tentorial  compression.  The  notes 
and  drawings  that  I  made  for  my  previous  paper  show  the  point 
of  constiiction  placed  somewhat  fuHher  back  than  the  position 
of  the  tentorium.  I  think,  however,  that  too  much  weight  must 
not  be  placed  upon  this  fact,  as  it  was  manifestly  impossible  to 
make  accui'ate  drawings  of  all  the  different  parts  of  the  larva, 
dui'ing  the  single  half-minut«  of  vigorous  struggle  for  emei'genw. 
If,  however,  future  observations  should  confirm  my  original 
drawings,*  then  there  is  reason  to  suspect  the  existence  of  a 
special  sphincter  muscle  at  some  definite  position  on  the  (eso- 
phagus. Such  a  structure  would  have  to  be  searched  for  in 
transvei-se  sections. 

Section  4. — l^he  pJf'fH  of  af)fu/t*7Hai  amdifiontt  upon  nnbvyoilic 

developrnenl. 

We  can  now  turn  to  some  preblems  of  a  more  genei-al  nature 
ansing  from  the  experiments  described  in  Section  1. 

If  we  examine  the  table  of  results  given  on  p.398,  we  see  that 
Series  li  and  C  gave  identical  results,  viz,,   in  both  cases  all  the 

*  These  will  Ihj  found  in  Fi>{.24  of  ni^'  l»o()k,  *'The  Hi(»lo[or  <if  ])m>rf»i|. 
tlieH,"  shoi-tly  to  lie  puhliHhed  by  the  Cambridge  University  Press. 
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e^ljs  hatched,  and  yielded  healthy  larvn*.  We  must  conchide, 
therefore,  that  the  itjstriction  of  the  amount  of  water  allowed  to 
Serie«  B,  and  the  coveiing-over  of' the  crystnl  dish  (except  on 
itLiv  occasions  for  a  few  moments)  hy  a  glass  slide,  to  prevent 
free  aei'ation  of  the  water,  had  no  appreciable  effect  upon  the 
course  of  development. 

The  only  tlifference  lx?tween  Series  A  and  Series  B  was  fhe 
rtnnoinl  of  the  vegHahh  ti»HneH  from  around  the  eggs  of  the  former 
seines.  The  I'esulbi,  as  we  have  seen,  wei-e  disastmus.  Sixteen 
embryos  died,  six  reached  the  prenymphal  stage,  and  six  just 
got  as  far  as  the  larval  stage,  but  were  too  weak  to  go  on  living. 
We  can  only  conclude  that  th**  'tynjetahlr  tUnues  play  an  imjHjrfaitt 
J  tart  in  th^  oj^yytynat'urn  of  the.  t*niln*yo, 

I  jet  us  now  consider  the  peculiar  case  of  the  pi-onymph  in 
StMies  A,  which  emerged  on  April  7th  (marked  IP*  in  the  Table). 
As  already  stated,  this  was  the  only  embr}'o  in  Series  A,  which, 
wh<m  first  subjected  to  the  conditions  of  the  experiment,  had  not 
uiulergone  the  process  of  reversion.  The  fact  that  it  was  already 
l)ehind  the  rest  of  the  eggs  in  development  might  suggest  some 
inherent  weakness  in  this  particular  individual;  but  there  is  no 
reason  to  suppose  that  it  would  not  have  gone  on  developing 
normally,  if  left  to  itself.  Tliat  it  was  not  parasitised  is  clear 
from  the  fact  that  it  finally  hatched  out.  Also,  since  the  eggs 
were  all  laid  together  in  a  regular  spiral,  on  the  single  piece  of 
stem,  we  have  no  i*eason  to  believe  that  it  was  not  one  of  the 
same  batch  of  eggs  as  all  the  rest.  The  fact  that,  in  Series  C 
under  normal  conditioiLS,  the  eggs  continued  to  hatch  over  a 
l>eriod  of  nine  days,  shows  us  that  considerable  variations  in  the 
length  of  embryonic  existence  are  to  be  expected.  This  ^^g 
merely  happened  to  be  the  most  backward  of  the  whole  set.  The 
<*ffect  of  the  new  conditions  upon  it  was  most  marked,  because  it 
had  developed  less  far  under  normal  conditions.  It  was,  however, 
a  very  imexj)ected  and  extraordinary  thing,  to  my  mind,  that 
the  process  of  revei*sion,  which  should  have  normally  follower!  in 
this  case  within  a  day  or  two,  should  lx>  completely  prevented, 
and  that  the  embryo  should  go  on  developing,  as  it  did,  hexid 
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ti«,  uu<l  Htill  cotitiimu  to  livt;.  Yet  such  wtM  the  iumb, 
and  the  final  reitult,  whitih 
I  have  depicted  in  Text> 
)  fiy;.  4,  is  both  ludicrous 
and  pathetic.  The  mature 
embryo  emerged  as  a  pro- 
nymph  "  tailforemoBt," 
until    it    finally    becanie 

II  tht>  egg-H)iell,  and  died  while  xtill  only  partially  fre<;! 

Sections. — Rectal  Retpiratiun  in  iMwly-haiche.d Zj/ijf^pli^rid  larvn-. 

In  November,  1915,  a  large  number  uf  eg^  of  «  commun 
Zygopterid  dragonfly  (pi-ubably  AuntrolfKlm  ledu  Selys,  but  not 
determined  with  certainty)  were  found  in  the  tiiMues  of  a  ■■eed 
at  National  Park.  ThaBC  were  kept  in  vitu  in  the  reed,  iu  water 
in  a,  Petri  dish.  iSome  uf  them  were  parasitised  by  a  small 
HymenopterouB  insect  new  to  science.  The  majority,  however, 
hatched  out  about  a  week  after  they  were  taken.  No  attempt 
was  made  to  observe  the  actual  process  of  liatching  in  this  case. 
The  principal  object  which  I  had  in  mind  was  the  examination 
of  the  caudal  gills  and  tracheal  system  of  the  young  larvw.  Tlie 
eggs  were  examined  several  times  a  day.  Consequently,  a  num- 
ber of  freshly  hatched  specimens,  I'anging  from  a  few  minutes  up 
to  two  houiti  old,  and  all  of  then)  pei-fectly  transparent,  came 
under  my  observation. 

Tlie  most  striking  discovery  about  these  larvte  was  tluil,  fi-oni 
the  time  of  hatching  onwaitl  fur  lialf-aii-hour  or  moi-e,  r-yuiai- 
recUil  ivnj>irafU»i  tnu  t-iirr'u'd  <i>t  with  ijreul  vu/aiir.  The  action 
is  exactly  like  tliat  observed  in  the  young  larva  of  Aiuli:.  The 
rectal  cavity  is  alternately  expanded  and  contracted,  so  that 
water  is  di-awn  in  and  expelled  i|uite  regularly.  No  true  tnuAmJ 
tjUte  ure  to  be  seen,  such  as  are  visible  from  the  tint  in  the 
tectum  of  AiMj;;  but  there  ai-e  two,  slightly  opa^jue,  longitudinal 
folds,  placed  latere- ventrally,  and  evidently  carrying  a  thickened 
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epithelium,  wliieli  pi-uject  into  the  reutiim,  rising  and  falling  with 

a  somewhat  undulating  motion.     These  folds  ai*  shown  tii  Text- 

tig-5.     1  couk)  not  det«^'t  any  sign  of  a  mid- 

dwnat  fold,  such  as  uan  he  seen   in  older 

larvie.      No  trachete  can  he  seen  in  tliese 

folds. 

When  the  larva  is  half-ari-hour  old,  or  a 
little  older,  the  regular  movements  of  the 
reutum  cease.  Thereafter,  the  rectum  is,  for 
the  most  part,  closed.  But,  every  now  and 
again,  it  is  opened  for  a  short  period,  during 
which  the  movements  are  again  renewed. 
IjarvK  were  watched  from  time  to  time  until 
they  were  one  or  two  days  old,  always  v 
this  same  result.     We  must  conclude,  there-  nicff 

fore,  that   ittierTniUetU  rectal  retpiration  is  Text-fin  6  * 

carried  on  hy  young  Zygopterid  larvie  during 
the  first  day  or  two  of  their  existence,  but  that  it  is  only  regular 
nnd  vigarumi  J'ur  a  thorl  period  directly  after  hatching. 

Calvertt  has  given  an  excellent  summary  of  the  present  state 
of  our  knowledge  of  rectal  respiration  in  Zygopterid  larvm.  His 
own  expeinments  on  the  larvie  of  (Jntopttrgr.  mnculrUn  {l.c.,^A'A^') 
are  of  more  value  than  all  the  isolated  observations  of  previous 
authors.  By  the  use  of  cai-mine-panicles,  he  proved  that  this 
larva  cxjioIh  wat«r  regularly  from  its  anal  aperture,  .13  or  inora 
times  per  minute.  He  also  niade  similar  observations  on  larvie 
of  H*l(crina{l.c.,  p.44U),  and  Arijia(l.c.,  p.442),  in  both  of  which 
he  proved  that  rhythmic  pulsations  of  the  i-ectuni  were  carried 


*  Idxt  four  alMluniiital  wtc'"C'<'"  "'  newly -hatched  lan'u  uf  Av-lrolfj^r' 
It-tia  ISclyB;  (  x  llM)j  diinuil  view,  Ui  ithuw  the  paired,  late ro- ventral,  I'ectaJ 
Mi\r,{rf).  I/l',  doFBHl  tracheal  tiiink;  Af,  heart  (dotted  outlinv);  Icj, 
lalrrsl  uaudal  ^i\\,  witli  tiitiKle  niuiii  ti-auUea:  meg,  median,  iMiulal  >{ill. 
with  two  main  ti'achete:  ff,  rectal  fnlds:  7-10,  abdominal  >iegment«. 

t  "  Studies  on  Coela  Rioau  Odoiiata.  vii.  Internal  Organa  of  Larva,  and 
the  Respiration  and  Revtal  Tracheatiun  uf  Zygupteruua  Larvw  inCenerol,'' 
EnL  News,  Philadelphia,  xxvi.,  pp.433-44T,  1»15. 
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on.     No  observations  ap))ear  to    have  been   made,   up    to    the 
j)i'eHent,  on  newly  hatched  or  very  young  larvae. 

As  a  general  rule,  the  caudal  gills  of  newly-hatched  Zygopterid 
larvn?  ai*e  exceedingly  slender,  almost  filiform,  and  fringed  with 
long,  delicate  hairs,  few  in  number  and  irregularly  placed. 
Whatever  may  be  our  opinion  on  the  efficacy  of  these  organs  at 
a  later  period,  when  they  have  taken  on  their  final  form,  and 
develo{)ed  within  themselves  a  rich  tracheal  system,  nobody,  we 
suppose,  woukl  claim  that  they  arc  very  efficient  organs  of  respira- 
tion in  the  newly-hatched  larva.  If  we  combine  this  well-known 
fact  of  the  slender  and  weak  formation  of  these  organs  with  the 
i-esults  of  the  expenments  carried  out  in  Section  2  on  the  larva 
of  Atuix  (experiments  which,  one  can  scarcely  doubt,  must  hold 
good  for  the  great  majority  of  dragonfly  larva}),  we  see  at  once 
the  reason  for  the  vigorous  rectal  respiration  carried  on  in  the 
case  of  our  Zygopterid  larvie  during  the  fii'st  half-hour  after 
hatching.  It  is  not  merely  an  ordiiiary  act  of  rtf spiral  ion,  btU  w 
upvpssary  /or  the.  quick  replaceint^rU  of  the  CO.j  in  the  tracheal 
Hystevi  by  air.  Once  the  tracheal  system  has  reached  the  normal 
state,  so  that  the  necessary  supply  of  oxygen  to  the  tissues  is 
assui*ed,  i*ectal  respiration  will  be  governed,  in  larvie  of  different 
kinds,  by  the  e.(/icacy  of  the  tot4il  of  other  respiratory  activities. 
Ilespiration  through  caudal  gills,  thix>ugh  lateral  abdominal  gills 
when  they  occur,  and  through  the  integument  in  such  cases  as  it 
may  occur,  all  differ  from  ^ectal  respiration  in  being  practiccUfy 
vontinnous,  carried  on  without  special  efforts  on  the  part  of  the 
larva.  Consequently,  if  the  caudal  gills  have  a  poor  tracheal 
supply,  or  a  very  tough  integument,  or  if  the  general  integument 
of  tin;  larva  l)e  unsuitable  for  respiration  by  diffusion,  the  call  on 
the  larva  for  rectal  pulsations  must  be  heavier.  If  the  caudal 
gills  are  accidentally  lost,  we  should  expect  that  the  I'ate  of  I'ectal 
I'espimtion  would  be  increased.  Similarly,  we  might  expect  to 
find  a  highei*  rati*  of  i'ectal  respiration  towanls  the  end  of  each 
instar,  wIumi  tin*  general  inti^gument  t^mds  to  iRHiomo  tiMigh  and 
hard,  than  at  the  l>eginning,  when  it  is  soft  and  delicate.  Ex- 
periments along  these  lines  should  lead  to  intei'estiug  conclusions 
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as  to  the  true  respiratory  value  of  the  caudal  gills  and  general 
int^^ment. 

It  remains  true,  in  spite  of  the  fact  that  rectal  respii^ation  ha« 
now  been  shown  to  be  carried  on  both  in  newly-hatched  and  in 
well-grown  Zygopterid  larvte,  that  >w>  true  trnrheal  gills  are 
developed  in  the  I'ectum  of  these  larvae.  The  diffusion  of  CO^ 
outwards  into  the  rectal  water-supply,  and  the  diffusion  of  air 
inwards,  is  undoubtedly  effected  through  the  rectal  epithelium 
withtyat  any  special iaatuni  of  the  tracheal  sujyply  of  that  regio7iy  and 
the  exchange  must  be  regarded  as  being  primarily  one  between 
the  blood  of  the  larva  and  the  wat^r  in  the  rectum,  (juite  irres- 
pective of  the  tracheal  system,  which  is  l>ound  to  benefit  sooner 
or  later  by  the  change.  Where  the  Anisoptera  differ  from  the* 
Zygoptera  is  in  the  fact  that  a  set  of  definitely  new  structures, 
viz.,  tracheal  gills,  of  great  complexity  and  efficacy,  have  been 
developed  in  the  i-ectum  in  such  a  manner  as  to  do  away  with 
the  need  for  any  other  method  of  n^spiration,  and  to  bring  the 
necessary  oxygen  direct  from  the  water  to  the  tracheal  system, 
by  means  of  the  thousands  of  minute  capillary  kxips  which  lie  in 
the  projecting  gill-folds.  The  thickened  folds  of  rectal  epithelium 
in  Zygopterid  larva?  are  structurally  not  homologous  with  the 
gills  of  Anisopterid  larvae,  but  rather  with  their  basal  jyads,  to 
which  they  bear  a  close  morphological  i-esemblance,  especially  in 
the  more  archaic  types.  It  would  seem,  then^foi-e,  highly  pro- 
bable that  the  eliviiiiation  of  COo  may  be  one  of  the  principal 
functions  of  these  pads,  seeing  that,  before  special  tracheal  gills 
were  developed,  such  elimination  must  have  proceeded  outwards 
pari  passu  with  the  entrj^  of  air  inwards,  by  diffusion. 

In  ctmclusion,  we  would  suggest  that  there  is  some  definite 
correlation  between  the  general  asthenogenetic  trend  of  develop- 
ment of  the  Zygoptera  as  a  whole,  and  their  failure  to  develop 
any  single  set  of  highly  efficient  respiratory  organs  in  the  larval 
stage.  They  cannot  compete  on  equal  t^rms  with  the  highly- 
endowed  Anisopterid  larvie  in  this  respect.  Inherent  weakness 
in  the  respiratory  system  is  as  fatal  to  the  development  of  a 
strong  evolutionary  line  as  inhei-ent  inability  to  obtain  ftxxi  easily. 
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Only  in  the  case  of  the  PaeudosHgmatinfF  does  this  inability  seem 
to  have  been  removed  (not  unlikely,  it  appciars,  by  bringing  the 
stigmata  themselves  into  play  for  breathing  air  directly);  and 
the  i*esiilt  has  be(*n,  in  this  case,  the  evolution  of  a  race  of  giants. 

Summary. 
i.  CoHrfiiHioH^  to  be  drmrn  JroiH  Secfiam*  1-Jf  coHcentiny  Aninup- 

tfrid  la^'irp. 
A.  77*^  Gas  in  the  Tracheal  SyHtpnri^  and  the  Meth^  of  Re^piraiimi 

(Sections  1  and  2). 

1 .  Before  hatching,  the  tracheal  system  c»f  the  embryo  contains 
no  gas,  but  only  a  clear  pale  yellowisli  liquid,  which  is  the  liquid 
portion  of  the  insect's  blood,  resembling  lympli. 

2.  During  the  short  pronymphal  stage,  this  liquid  is  replaced 
by  gas  throughout  the  region  coterminous  with  the  midgut;  !.<•., 
the  gas  enters  practically  simultaneously  into  the  dorsal  and 
ventral  trunks  and  their  five  pairs  of  connecting  titicheae  in  that 
i*egion.  What  happens  in  the  visceral  trunks  could  not  be 
observed. 

3.  By  a  rapid  extension,  the  gas  passes  forwards  into  the  hea^i, 
and  backwards  into  the  posterior  abdominal  segments,  until  it 
fills  the  whole  tracheal  system,  including  all  the  capillaries  of 
the  rectal  gills. 

4.  The  gas  in  the  trachete  is  almost  certainly  carbonic  acid  gas. 

5.  Regular  respiration  via  the  rectum  sets  up  a  process  of 
diffusion  between  the  capillaries  of  the  rectal  gills  and  the  cir- 
cum-ambient  water,  so  that  CX)^  passes  out  into  the  water,  and  a 
mixture  of  O  and  N,  closely  resembling  air,  passes  into  the 
capillaries,  until,  finally,  the  partial  pressures  of  all  these  gases 
become  the  same  in  the  tracheal  system  as  in  the  water  (i.f'.,  N, 
610  mm.;  O,  150  mm.;  COo,  less  than  1  mm.).  The  experiments 
suggest  that  a  considerable  time  must  elapse  before  this  final 
equilibrium  is  fully  established. 

B.  The  Nature  and  Action  of  the  Cephalic  Heart  (Section  3). 
While  this  organ  could  not  be  examined  actually  in  »itn  and 
in  action,  the  following  suggestions  are  made  concerning  it,  and 
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need  to  be  tested  by  further  experiments  if  an  opportunity  oflPera 
itself  — 

1.  The  Cephalic  Heart  is  pix)bably  not  a  separate  structure,  but 
simply  a  temporar}'  formation  in  the  rpsophagus. 

2.  It  pumps  liquid  blotnl  (without  corpuscle^*)  from  the  "head- 
vesicle/'  i.e.,  from  betwi^en  the  pixinymphal  sheath  and  tme 
larval  head,  via  the  lai'\'al  mouth,  into  the  (ivsopha>(us. 

l\.  The  consequent  distension  of  the  cvsophagus,  aided  by 
fcM'ward  pressure  of  the  midgut,  enables  the  larva,  (a)  to  lift  the 
jiedicel  of  the  eg^,  and  (6)  to  bui"st  the  pronymphal  sheath  dor- 
sally  on  the  head. 

4.  The  apparent  two-chambered  condition  of  this  organ  is  pro- 
l^ably  due  Ui  the  ngidity  of  the  \entoi*ial  framework,  which  oon- 
stncts  it  while  in  operation. 

C.  (ifiif^ral  (8<»ction  4). 

1.  Deprivation  of  oxygen  for  the  developing  embryo  is  effect- 
ively bixiught  alxiut  by  i*emoval  of  the  vegetable  tissues  in  which 
the  egg  was  laid,  and  I'estriction  of  the  amount  of  water  and 
access  of  fresh  air. 

2.  Of  twenty-i»ight  embryos  so  «leprivcd  of  oxygen,  sixtt*en  diwl 
without  hatching,  six  reaclunl  the  pronymphal  stage,  and  six 
it!achcd  the  true  larval  stage,  but  died  s<K>n  aft^^rwards. 

.*i.  Eight  embryos  in  eggs  confin(»d  in  small  bkwks  of  vegetable 
tissue,  but  otherwise  subjected  to  i-estricticin  of  the  amount  of 
water  and  access  of  fresh  air,  in  the  same  way  as  those  in  2,  all 
reached  the  complete  larval  stage,  and  showwl  little  or  no  signs 
of  impaired  health. 

4.  The  single  embryo  which  hmJ  not  undergone  revei*sion,  l)efort* 
being  subjecte<l  ti)  the  tit^atment  descnbed  in  1,  continued  fo 
develop  without  reverniwf^  and  finally  emerged  as  a  pronymph 
"  tail  foremost." 

ii.  Coiiclin^imiit  to  he  drawn  from  Sertutn  »>,  ctnwt'rnimj  Zyijopterid 

I.  Rectal  i-espimticm  is  carried  on  ivgularly  ami  vigoi-ously 
during  the  first  half -hour  or  s<»  of  larval  existence. 
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2.  lliis  vigorous  respii^ation  ih  necessary  in  order  to  effect  a 
quick  exchange  of  the  00.^  in  the  tracheal  system  for  air  derived 
from  the  i-ectal  water-supply. 

',\,  Thei*eafter,  for  the  first  two  days  of  larval  existence,  rectal 
respiration  is  intermittent  only. 

4.  This  indicates  that,  for  the  rest  of  larval  life,  rectal  respira- 
tion is  only  ae(^e8S(rry^  and  is  regulated  by  the  sum-total  of  effi- 
citmcy  of  the  other  means  of  respiration  used  by  the  larva. 

5.  No  true  rectal  tracheal  gills  are  developed  in  young  Zygo- 
pterid  larviv,  but  two  latero-ventral  folds  of  thickened  epithelium 
are  seen  to  play  a  prominent  part  in  the  i*ectal  movements.  'No 
special  tracheal  development  can  be  se<*n  in  these  rectal  folds. 


[Printed  off,  8th  Sept«nil)er.  1916.] 
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NOTES    FROM    THE    BOTANIC    GARDENS,    SYDNEY. 
Parthbnogenrsis  in  Aquatic  Phanerogams. 

By  a.  H.  S.  Lucas,  M.A.,  B.Sc. 

Elatinr  triandra  Schrank  [ELATiNACEifi]. 

Plants  of  Elatine  were  brought  under  my  notice  by  Mr.  J. 
Brooks,  who  has  charge  of  the  freshwater  aquaria  at  the  Botanic 
Gardens,  Sydney,  in  February  last.  The  plants  were  growing 
submerged  in  a  glass  tank.  They  had  grown  vigorously  for  some 
months,  with  roots  fixed  in  the  soil  at  the  bottom  of  the  tank. 
Now,  fragments  were  being  detached  freely,  with  rootlets  grow- 
ing out  into  the  water.  Mr.  Brooks  wanted  to  know  -  **  Why 
are  the  plants  breaking  up  in  this  way  V 

Capsules  in  various  stages  of  development  were  gro^^ing  on 
the  plants,  but  no  flowers  or  flower-buds  could  be  discovered. 
There  were  no  signs  of  calyx- lobes,  corolla,  stamens,  or  even 
bracts.  A  few  of  these  capsules  contained  apparently  fully  de- 
veloped, brown  seeds  presenting  the  characteristic  sculpturing. 

Thinking  that  by  modifying  the  conditions  we  might  be  able 
to  induce  normal  flowering,  I  asked  Mr.  Brooks  to  plant  some  in 
earth  in  a  flower-pot  surrounded  by  water,  and  to  expose  these 
gradually  to  full  sunlight. 

A  few  days  later,  I  discovered  the  plant  growing  in  the  Lily- 
Pond  of  the  Centennial  Park,  Sydney.  I^rge,  floating  frag- 
ments, up  to  9  inches  in  length,  with  abundant  roots,  bore  fruits 
similar  to  those  formed  in  the  tank.  At  one  spot,  the  floor  of 
the  pond  was  dry,  owing  to  the  prolonged  drought.  Here  the 
plant  was  growing  on  firm  mud.  The  leaves  were  very  much 
shorter,  and  the  plant  altogether  smaller,  than  in  the  submerged 
form;  but  it  bore  numerous,  small  flowers,  with  3,  broad,  green 
sepals;  3,  spreading,  red  pistils;  and  3  stamens  I  brought 
some  home,  with  the  surrounding  mud,  and  planted  them  in  an 
ordinary  flower-pot.     I  did,  not  place  the  pot  in  water,  but  kept 
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it  well  watered,  and  exposed  it  to  sunlight.  The  plants  spread, 
and  continued  to  flower  well  into  the  month  of  May.  Mr. 
Brooks*  plants  naturally  took  longer  to  accustom  themselves  to 
the  greater  change  of  conditions,  but,  early  in  April,  they  were 
in  full  flower.  Thus,  the  suggested  experiment  had  succeeded. 
It  was  plain  that  the  condition  necessary  to  produce  flowers  was 
exposure  of  the  growing  plant  to  air  and  sunlight. 

I  then  tried  the  converse  experiment  of  placing  some  of  the 
flowering  plants  in  soil,  at  the  bottom  of  a  glass  jar,  which  I 
filled  with  water.  They  did  not  resent  the  sudden  change,  but 
speedily  grew  out  into  the  elongated  form  with  longer  leaves, 
and  now  (in  May)  are  producing  the  capsules  of  the  submerged 
form  freely. 

The  capsules  of  the  submerged  form  closely  resemble  those  of 
the  flowers,  and,  as  no  stamens  are  present,  we  have  a  clear  case 
of  parthenogenesis. 

Glossostigma'  spathulatum  Arnott  [Scrophulariace^]. 

In  another  glass  tank  in  the  Gardens,  were  growing  vigorously, 
a  number  of  plants  of  a  Glossostigma^  which,  while  spreading 
freely  in  the  water,  never  rose  to  the  surface.  The  roots  were 
fixed  in  the  soil  at  the  bottom.  These  plants  also  bore  capsules 
of  various  stages,  in  none  of  which  could  I  detect  floral  envelopes 
or  stamens.  The  plants  had  been  growing  for  years  in  the  tank, 
but  had  never  produced  flowers. 

We  experimented  with  these  in  the  same  way  as  with  Elatine, 
Mr.  Brooks  placed  his  in  a  flower-pot  in  ordinary  mould,  and 
placed  the  pot  in  a  large  saucer  filled  with  water.  In  about  a 
month,  the  plants  had  quite  accommodated  themselves  to  the 
new  habitat,  and  produced  a  number  of  tiny,  blue,  perfect 
flowers.  I  arranged  my  plant  in  a  diminutive,  artificial  pond  I 
had  made,  so  that  part  of  the  creeping  stem  was  fixed  by  the 
roots  to  soil  at  the  bottom,  and  the  other  part,  unsevered,  ex- 
tended over  a  small  bank  of  earth  at  the  side  of  the  pond.  Thus, 
part  of  the  plant  was  submerged,  and  part  exposed  to  air  and 
direct  sunlight.  It  seemed  at  home  at  once,  and  both  plants 
grew  quickly.     The  submerged  part  spread  far  and  wide  over 
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the  bottom  of  the  pond,  and  formed  capsules;  and,  in  less  than 
a  fortnight,  the  terrestrial  portion  had  spread  over  the  bank 
(which  was  now  and  again  inundated,  when  the  pond  was  filled 
up)  and  formed  the  fully  developed,  blue  flowers.  The  number 
of  stamens  was  constantly  2,  and,  therefore,  our  plant  must  be 
placed  as  G.  itpailvulatum  Arnott.  The  other  Australian  species, 
O.  Drummandii  Benth.,  and  G,  elatirwides  Benth.,  have  4 
stamens. 

It  was  naturally  a  pleasure  to  have  thus  succeeded  in  obtaining 
the  normal  flowers.  Curiously,  perhaps  the  only  passage  in  the 
severe  pages  of  the  Flora  Australiensis  which  is  *^  tinged  with 
emotion,''  occurs  in  relation  with  this  plant.  Bentham  quotes  a 
remark  of  O'Shanesy,  who  gathered  this  species  at  Rockhampton, 
that  ^'  the  numerous  little  blue  flowers  look  like  tiny  drops  of 
dew." ( Vol.  i v.,  p.502). 

We  had  thus  succeeded  in  inducing  flowering  in  both  plants. 
In  a  submerged  state,  they  do  not  produce  a  distinct  calyx, 
petals  or  stamens,  but  freely  produce  capsules.  To  test  the 
fertility  of  the  seeds  produced  in  the  submerged  capsules  of 
Glossostigtna,  I  asked  Mr.  Brooks  to  sow  the  seeds.  He  placed 
some  in  soil  exposed  to  air,  and  dropped  some  on  to  the  soil  at 
the  bottom  of  a  tank  containing  water.  Both  sets  germinated, 
the  latter  with  extreme  freedom. 

Thus  habitual  parthenogenesis  is  seen  to  occur  in  Gloasostigma 
spathtUatum — so  long  as  the  plant  remains  entirely  submerged. 
When  the  plants  obtain  a  footing  on  mud  uncovered  with  water, 
they  will  develop  flowers  in  the  season,  and  produce  ovules 
fertilised  in  the  usual  way.  Incidentally,  we  may  find  a  reason- 
able answer  to  Mr.  Brooks'  original  question  in  regard  to  Klatine. 
The  submerged  plant  tends  to  break  up  into  fragments  or  sections 
in  the  season  proper  for  flowering.  These  fragments  float,  andi 
as  we  saw  in  the  pond  in  the  Centennial  Park,  under  natural 
conditions  will  have  a  chance  of  reaching  a  mooring  ground,  and 
thus  of  attaining  to  a  terrestrial  habitat  convenient  for  flowering. 

We  have  not  yet  experimented  with  the  seeds  of  ElcUuie,  pro- 
duced in  the  submerged  capsules,  but  the  mature  form  of  the 
seeds  found  makes  it  nearly  certain  that  they  are  fertile. 


420  NOTES   FROM   TH£    HOTANIC   0ARDKN8,    SYDNEY, 

These  two  instances  of  parthenogenesis  in  two,  submerged 
plants  of  so  widely  separated  families  seem  to  lead  op  to  the 
conception,  that  such  a  habit  is  likely  to  be  very  generally  char- 
acteristic of  plants  growing  under  similar  conditions.  At  all 
events,  I  have  obtained  considerable  evidence  in  favour  of  this 
view.  Further  investigation  is  in  progress,  and  I  hope  to  bring 
further  results  before  the  Society,  as  opportunity  occurs  for 
experimentation. 

Note  on  the  Species  of  Elatine, 

The  plant  experimented  on  is  our  common  E/atine,  The 
Southern  species,  in  which  Bentham  includes  the  Australian 
form,  has  been  labelled  E,  minima  Fisch.  &  Meyer,  (Linnsea,  x., 
73),  E.  grcUioloides  A.  Cunn.,  (Ann.  Nat.  Hist.,  iii.,  26,  on  New 
Zealand  forms),  E,  americana  Arnott,  by  von  Mueller,  and  E, 
ameriecma  Arnott,  var.  ausiralienais  by  Bentham.  E,  triandra 
of  Schrank  was  founded  in  1791;  and  E.  americana  Arnott,  in 
1814. 

Bentham  says  ^'  The  Australian  species  is  considered  by  some 
as  endemic,  by  others  as  identical  with  an  American  one."  And 
again,  ^*  This  plant,  whether  a  distinct  species  or  a  variety  of 

the  N.  American  one, is  very  variable."     He  then  notes 

various  forms,  those  under  water  with  elongated  stems,  and  ver}* 
few  with  petals.  There  is  no  doubt  that  the  external  form 
varies  at  once,  as  we  have  seen,  even  in  the  same  individual, 
when  the  conditions  change. 

Brittonand  Brown,  in  their  ^^Illustrated  Flora  of  the  Northern 
United  States,"  1897,  ii.,  p. 43 7,  give  descriptions  and  figures  of 
both  E.  americana  and  E.  triandra.  Of  E,  americana  they  state, 
"  Sepals,  petals,  stamens,  styles  2  (rarely  3  in  terrestrial  forms)"; 
and  of  E,  triandra,  '*  Sepals  commonly  2;  petals,  stamens,  and 
stigmas  3."  In  our  specimens,  the  trimerism  of  all  the  parts  is 
conspicuous.  Thus  Bentham  writes  (/c),  '^The  N.  American 
plant "  [i.e.,  E,  americana]  '^differs  chiefly  in  the  flowers  almost 
constantly  dimerous,  which  does  not  occur  in  any  southern 
specimens  I  have  examined." 

Inasmuch  as  the  number  of  stamens  present  in  the  flowers  is 
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one  of  the  chief  points  relied  on  in  the  differentiation  of  species 
of  Elatine,  the  discrepancy  in  tlie  numbers  seems  fatal  to  the 
inclusion  of  our  plants,  with  flowers  almost  constantly  trimerous, 
in  E.  americanaf  with  flowers  almost  constantly  dimerous.  On 
the  other  hand,  there  is  much  less  reason  for  separating  the  Aus- 
tralian form  from  the  older  species,  E.  Iriandra. 

I  have  been  able  to  compare  our  plants  with  specimens,  in  the 
Herbarium  of  the  Botanic  Gardens,  of  E.  americana  and  E, 
Iriandra,  both  from  the  United  States.  The  facies  of  the  Aus- 
tralian form  agrees  well  enough  with  either— as  do  the  dimen- 
sions of  parts— but  the  predominance  of  trimerism  of  parts 
brings  it  into  much  closer  relation  with  E,  triandra.  The  differ- 
ences appear  to  b«  too  small  to  justify  the  creation  of  a  new 
species,  and  f  propose,  therefore,  to  include  our  Elatine  in  E. 
iriandra  Schrank. 
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Part  v.  Molochtus  and  Cuhiafrrhynchus. 

By  Eustace  W.  Fercjuson,  M.B.)  Ch.M. 

Molochtus  Pascoe. 

Pascoe,  Journ.  Linn.  See,  xii.,  1873,  p.  18. 

Type  of  genus,  M,  gagcUes  Pascoe. 

fiarge,  or  very  large  species.  Head  convex,  separated  from 
rostrum  by  a  transverse  impression;  supraorbital  crests  in  the 
form  either  of  a  raised  ridge,  or  of  two,  dentiform  tubercles. 
Rostrum  deeply  concave  above,  the  lateral  margins  strongly 
raised.  Prothorax  rotundate  or  subquadrate,  with  two,  small 
spicules  at  anterior  and  two  at  posterior  lateral  angles,  these 
more  marked  in  the  female;  disc  closely  granulate.  Elytra 
broad,  flattened  more  or  less  on  disc,  strongly  declivous;  striate, 
the  punctures  often  transverse,  crossing  interstices  as  a  series  of 
transverse  wrinkles;  interstices  granulate  or  tuberculate.  Under- 
surface  in  the  male  concave  at  base  and  granulate,  at  least  at 
base  of  abdomen;  in  the  female,  convex,  non-granulate.  Anterior 
C0X8B  contiguous.  Legs  stout.  Tarsi  broad,  with  claw-joint 
flattened  above,  broad  and  parallel-sided  in  greater  part  of  its 
length. 

The  position  of  Molochtus,  in  relation  to  other  genera,  has 
been  variously  regarded  by  different  entomologists.  In  de- 
scribing the  genus,  Pascoe  referred  it  to  the  neighbourhood  of 
7*€Uaurinu8,  at  the  same  time  noting  that  the  type-species  (J/. 
gagates)  was  not  very  unlike  Cubicorrhynchua  maxitntis  Macl. 
Sloane  (Trans.  Roy.  Soc.  South  Aust,  1893,  p.232),  in  describing 
Acantholophus  granulatus,  stated  that  it  seemed  to  him  the 
affinities  of  Molochtus  were  more  to  Cubicorrhynchus  and  Acan- 
tholophus, Lea  (Die  b'*auna  Siidwest-Australiens,  ii.,  1909,  p. 222) 
regarded  C.  maximus  as  certainly  congeneric  with  M.  gagcUes, 
and  placed  that  species  under  Cubicoi*rhynchus,  thus  deleting 
the  genus  Molochtus  altogether. 
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To  my  mind,  though  unquestionably  related  to  Cuhicorrhyn- 
chus,  the  genus  Molochtus^  as  exemplified  by  M,  gctgates,  seems 
worthy  to  be  maintained  as  distinct.  Also,  I  do  not  regard  C, 
maximus  as  congeneric  with  Af,  gagate8\  it  seems  to  me  unques- 
tionably congeneric  with  Ac.  granulattis  and  Ac,  Blackbwnii 
(  =  Ac,  simplex  Blackb.),  though  the  position  of  these  three 
species  is  open  to  question.  The  head,  in  all  the  species  of 
Afolochtfis,  is  very  strongly  convex,  the  intercristal  portion  being 
feebly  transversely  concave,  and  separated  from  the  rest  of  the 
head  by  a  more  or  less  distinct  impression;  the  crests  are  repre- 
sented either  by  a  feebly  elevated  ridge,  or  by  two,  small,  denti- 
form projections.  The  rostrum  does  not  differ  materially  from 
that  of  Ac.(l)  nicLximuSy  but  is  decidedly  more  excavate  than  that 
of  Cuhicoi-rhytichus^  with  the  lateral  margins  more  strongly  raised. 
The  prothorax  is  quadrate  or  rotundate,  with  two,  small  denticles 
in  the  region  of  the  antero-lateral  angle,  and  two  more  near  the 
postero-lateral  angle.  In  the  male,  these,  or  some  of  them,  may 
be  obsolete,  but  they  are  always  well  marked  in  the  female, 
which  also  has  the  prothorax  invariably  narrower.  The  granules 
on  the  thorax  are  always  more  or  less  flattened,  and  closely  set. 
The  elytral  sculpture  is  fairly  characteristic,  though  that  of 
Ac,(Vj  maximus  is  not  unlike;  the  interstices  are  granulate,  the 
granules  being  generally  depressed,  though,  in  some  forms  of 
M.  gag'ates,  they  become  conical  tubercles  posteriorly  and  later- 
ally; they  are  separated  by  more  or  less  distinct,  transverse  im- 
pressions, often  extending  over  two  or  more  interstices;  the  whole 
sculpture  is  often  confused,  and  difficult  to  describe.  The 
metasternum  and  ventral  segments,  at  any  rate  the  basal  two, 
are  strongly  granulate,  a  feature  which  I  have  not  noted  in 
Cuhicorrhynchus.  The  tarsal  structure,  however,  is  the  feature 
to  which  I  attach  most  importance  in  separating  the  two  genera. 
In  Moiochlus,  the  fourth  or  clawjoint  is  broad,  flattened  above, 
with  subparallel  sides  throughout  the  greater  portion  of  its 
length,  and  not  narrowed  till  quite  close  to  the  base.  In  Aran- 
iholophiLS  and  Cuhicorrhynchus^  the  clawjoint  is  not  flattened 
above,  and  is  gradually  widened  from  base  to  near  apex. 

Two  species  of  Molochtus  have,  in  past  years,  been  described. 
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M.  gagales  Pasc,  {Lc,  p. 18),  and  M,  tibialis  Sloane,  (Trans.  Roy. 
Soc.  S.  Aust.,  1893,  p. 229);  while  I  have  recently  named  a  third, 
Af.  hercufes,  (Trans.  R.  Soc.  8.  Aust.,  xxxix.,  p.74,  1915).  To 
this  number,  I  have  now  to  add  a  fourth  species,  J/.  rotundicoUis. 
Geographical  Distribution. — The  species  are  all  inhabitants  of 
the  western  half  of  the  continent,  stretching  from  west  of  Lake 
Eyre  in  Central  Australia  to  the  seacoast  of  Western  Australia; 
the  genus  appears  to  be  absent  from  the  south-west  corner.  The 
range  of  J/,  tibialis  and  M,  hereuUs  appears  to  be  almost  co- 
extensive with  that  of  the  genus.  M.  gagales  is  known  princi- 
pally from  the  neighbourhood  of  Geraldton  and  the  Murchison 
River,  though  inland,  at  Cue,  its  place  is  taken  by  J/,  tibialis;  I 
have  also  a  specimen  labelled  Central  Australia.  M.  rotufidi- 
collis  occurs  on  the  Ashburton  and  Gascoyne  Rivers. 

Tahlt  of  Specitt*. 

l(4).8uprAorhital  crests  represented  by  a  slight  lidge. 

2(3).  Anterior  tibite  not  emarginate  in  the  male M.  ifogatts  Pasc. 

3(2).  Anterior  tibia?  with  a  subapioal  emargination  in  the  male 

M,  ftfMitiiil. 

4(l).iSupi'aorbital  crests  bidentate. 

5(H).  Pmthorax  subquadrate,  size  large J/.  hercitlM  Ferg. 

6(5).Prothorax  rotundate,  size  ooniparativcly  small... ^U.  rofundico/lu*^  n.sp. 

MOLOCHTUS   GAOATES  Pasc. 

Pascoe,  Journ.  Linn.  Soc,  xii.,  1873,  p.l8,  PI.  ii.,  fig.9. 

A  recent  visit  to  the  British  Museum  has  enabled  me  to 
examine  the  type,  a  female,  of  this  species,  and  to  confirm  its 
identity  with  the  species  so  named  in  Australian  collections  It 
is  closely  allied  to  M,  tibialis  Sloane,  but  may  be  readily  distin- 
guished by  the  shorter  and  stouter  legs,  the  difference  being 
more  marked  in  the  male;  this  sex  further  differs  from  the  male 
of  J/.  tibicUis  in  lacking  the  subapical  emargination  of  the  front 
tibiae. 

There  are,  in  my  collection,  two  forms,  which  I  regard  as 
belonging  to  this  species,  differing  in  the  elytral  sculpture,  one 
form  having  the  elytral  tubercles  distinctly  larger  than  in  the 
other,  which  is  the  typical  form. 
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I  have  specimens  of  the  typical  form  from  Champion  Bay  and 
Mullewa;  and  of  the  more  stron<;1y  tuberculate  form  from 
Onslow,  Murchison  River,  and  Central  Australia. 

MoLOCHTUS  TIBIALIS  Sloanc. 

Sloane,  Trans.  Roy.  Soc.  S.  Aust.,  xvi.,  1893,  p. 229;  Lea,  ibid., 
1903,  p.  11 3. 

Tn  his  description,  Sloane  has  given  a  number  of  characters 
differentiating  M.  tibialis  from  Af,  gctgatea  Pasc;  Lea,  however, 
has  pointed  out  that  these  differences  will  not  hold,  and,  after 
examination  of  a  number  of  specimens,  I  find  that  they  will  not, 
without  modification.  The  differences  in  the  head,  rostrum,  and 
prothorax  do  not  appear  to  be  constant;  and  I  do  not  think  that 
they  can  be  made  much  use  of  in  separating  the  species.  The 
elytral  sculpture  varies  considerably;  some  of  the  specimens, 
including  the  types,  have  the  sculpture  flatter  and  more  obliterate 
than  in  others,  which  approach  clbsely  to  the  less  strongly 
sculptured  form  of  M.  gagcUes  (see  under  that  spe<aes);  but  I 
have  never  senn  specimens  of  M,  tibitUis  with  sculpture  approach- 
ing that  of  the  more  strongly  tuberculate  form  of  M,  y agates. 
There  is,  however,  another  difference  which  will  enable  the  males - 
of  the  two  species  to  be  readily  determined,  and  that  is  the  leg- 
structure.  In  M,  tibialis^  the  tibiae  are  longer,  and  the  anterior 
tibia  has  a  sul>apica]  emargination  or  notch  on  the  undersurface. 
The  females  of  J/,  tibialis  have  also  longer  tibiae  than  the  females 
of  M,  gagates,  but  the  difference  is  only  really  apparent  when 
specimens  of  the  two  species  are  compared  together. 

The  specimens  of  M.  tibialis  in  my  possession  include,  in  all 
probability,  the  types;  the  female  type  is  marked  as  such,  but 
there  is  also  a  male  from  Eraser  Range  (the  type-locality)  which 
agrees  <«xactly  with  Sloane's  description  and  measurements, 
whereas  none  of  the  South  Australian  Museum  specimens  agree 
exectly  with  81oane's  measurements. 

The  species  has  a  wide  range,  from  Central  Australia  to  the 
coast-board  of  Western  Australia  in  the  neighbourhood  (at  least) 
of  the  Ashburton  River. 
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MoLocHTUs  HERCULE6  Ferg. 

Trans.  R.  See.  S.  Aust.,  xxxix,  p.74,  1915. 

Hah.  —  W.A.:  Kookynie,  Kalgoorlie, Cue.— Central  Australia: 
Hermannsburg. 

MoLOCHTUS    ROTUNDICOLLIS,  n.sp. 

$.  Size  comparatively  small;  elongatc-ovate.  Black;  without 
clothing;  sette  light  brown,  for  the  most  part  absent  from  the 
upper  surface. 

Head  separated  from  rostrum  above  by  a  deep  V-shaped  im- 
pression, becoming  indistinct  towards  the  sides;  strongly  convex, 
the  intercristal  portion  separated  from  the  rest  of  the  head  by  a 
transverse  impression ;  the  extreme  posterior  portion  finely 
transversely  strigulose,  elsewhere  finely  and  irregularly  reticu- 
late, intercristal  puncto-granulate;  supraorbital  crests  composed 
of  two,  small,  dentiform  tubercles,  the  posterior  slightly  the 
larger,  conjoined  at  base.  Rostrum  widely  and  deeply  concave 
above;  the  lateral  margins  raised,  curved  inwards  and  broadened 
at  base;  convex  in  profile,  anterior  end  bluntly  acuminate,  less 
so  than  in  M,  herctUes;  upper  surface  rather  coarsely  punctate. 
Prothorax  (5x6  mm.)  broad,  strongly  rounded  on  sides,  the 
anterior  lateral  denticles  hardly  traceable,  the  postero-lateral 
ones  small,  but  evident;  anterior  margin  without  ocular  lobes; 
disc  widely  depressed  in  centre,  with  a  feeble,  deeper,  median 
impression  traceable  anteriorly ;  closely  set  with  flattened 
granules,  separated  by  Hne,  impressed  lines  arranged  in  a  con- 
centric manner  around  each  half  of  the  disc,  the  central  impres- 
sions on  each  side  running  transversely;  sides  granulate  above, 
the  granules  becoming  smaller  and  fewer  towards  the  coxie;  with 
impressed  lines  arranged  concentrically  with  those  on  disc. 
Elytra  (10  x  7  mm.)  broad,  flattened  on  disc,  sides  rather  strongly 
rounded  at  base,  more  gradually  to  apex;  apex  not  acuminate; 
base  not  emarginate,  humeral  angles  rounded;  strife  narrow, 
punctures  small,  the  ridges  between  not  granulate;  interstices 
not  raised,  with  small,  obscure  granules  more  definite  on  declivity 
and  towards  sides.      Undersurface  feeblv  concave   over  meta- 
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sternum  and  base  of  abdomen,  all  the  segments  granulate,  the 
granules  largest  on  the  second  ventral  segment,  smallest  on  the 
metasternnm,  on  the  fifth  interstice  coalescing  near  apex  to  form 
a  series  of  transverse  strigse.  Tibise  simple,  with  a  row  of 
granules  on  undersurface;  tarsi  and  claw-joints  as  in  the  genus. 

9.  Differs  from  the  male  in  being  more  ovate.  Head  more 
obsoletely  punctate;  rostrum  with  lateral  margins  less  widened 
at  base.  Prothorax  (4  x  5  mm.)  narrower,  not  widely  dilatate, 
less  strongly  rounded  on  sides;  disc  not  so  widely  depressed,  but 
with  a  deeper,  median,  impressed  line;  granules  less  flattened, 
with  the  concentric  impressions  less  definite;  lateral  margins 
with  denticles  more  strongly  developed.  Elytra  (11  x  7  mm.) 
rather  longer  than  in  the  male,  apex  not  acuminate,  base  with 
shoulders  rounded;  sculpture  as  in  the  male.  Undersurface 
more  convex,  basal  segments  slightly  flattened,  not  granulate, 
but  with  a  somewhat  shagreened  appearance;  apical  segment 
rather  feebly,  transversely  rugulose.  Dimeusiofia:  (J,  16  x  7mm; 
9,  16x7  mm. 

Hab. — W.A.:  Onslow,  Ashburton  River,  Carnarvon  (ex  C. 
French). 

Type  in  Coll.  Ferguson;  cotypes  in  National  Museum,  Mel- 
bourne. 

This  species  is  allied  to  M.  hercules  Ferg.,  but  differs  in  the 
strongly  rounded  prothorax,  in  the  non-acuminate  elytra,  with 
the  basal  angles  rounded,  and  in  the  more  granulate  undersurface, 
as  well  as  in  its  smaller  size. 

A  second  male  before  me  has  the  prothorax  less  strongly 
dilatate;  the  head  is  also  more  obsoletely  punctured. 

CuBicoRRHYNCHUS  Lacoitlaire. 

Lacordaire,  Gen.  Coleopt.,  vi.,  p.314. 

Size  small  to  moderate,  never  very  large.  Head  convex, 
separated  from  rostrum  by  a  transverse  impression;  supraocular 
crests  present,  simple.  Rostrum  short,  wide,  flat  or  feebly  de- 
pressed above,  the  lateral  margins  not  strongly  raised.  Scape 
long;  second  joint  of  funicle  generally  longer  than  first.     Pro- 
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thorax  rounded  or  dentate  at  sides;  subapical  and  basal  trans- 
verse impressions  well  marked,  the  latter  often  hidden  from 
above;  disc  granulate.  Elytra  suboval,  basal  angles  generally 
strongly  rounded ;  disc  regularly  striate-punctate ;  interstices 
granulate,  occasionally  showing  extraordinary  sexual  characters, 
l/ndersurface  generally  depressed  at  base  of  abdomen  in  the 
male,  convex  in  the  female.  Femora  and  tibise  showing,  in 
many  species,  marked  sexual  characters;  tarsi  with  clawjoint  not 
flattened  as  in  Molochtus. 

The  genus  Cubicon-hyachus  was  described  by  Lacordaire  for  a 
group  of  species  of  which  he  knew  of  no  described  example, 
although  he  alluded  to  several  known  under  MS.- names,  as  pro- 
bably belonging  tb  the  genus.  His  generic  diagnosis  leaves  it 
quite  clear,  however,  to  what  group  of  species  he  intended  the 
name  to  belong;  and  Macleay  has  rightly  claimed  the  name  for 
those  species  which  now  bear  it. 

This  genus,  and  Molochttut,  are  the  first  of  a  section  of  the 
Amycterides  which  seems,  to  me,  distinct  from  the  Psalidura- 
Talaurinus-Sclerorinus  complex;  and  which  contains  two  large 
genera,  Ctibicorrhf/nchus  and  Acantholophus^  as  well  as  a  number 
of  smaller  ones.  I  do  not  propose  at  present  to  define  the  limits 
and  characters  of  the  different  sections  of  the  family;  as  such 
will  require  much  further  study.  I  merely  indicate  here  the 
existence  of  these  sections,  in  passing  from  one  to  another. 

The  essential  characters  of  Cubicairhynchus^  as  distinguishing 
it  from  its  immediate  allies,  lie,  to  my  mind,  in  the  rostral 
structure.  In  Cuhicorrhynchus^  the  rostrum  is  short  and  broad, 
and  the  upper  surface  is  at  most  feebly  concave,  the  lateral 
margins  not  being  raised;  although,  in  profile,  they  are  more  or 
or  less  convex.  The  rostrum  is  separated  from  the  head,  above, 
by  a  transverse,  linear  impression;  in  a  few  species,  this  line 
turns  backwards  along  the  inner  sides  cf  the  crests.  The  pre- 
sence of  supraorbital  crests  is  constant,  although  these  vary 
somewhat  in  direction  and  development.  There  are  also  two 
small  granules  present  in  most  species,  although  in  some  they 
are  absent;  and  they  are  present  in  a  few  species  at  present  re* 
ferred    to  Acantholophtis,      The   prothorax  varies   tn   different 
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species;  in  the  most  typical  examples  of  the  ^etius,  the  prothorax 
is  strongly  and  evenly  rounded  on  the  sides,  whereas  in  others 
it  is  strongly  dentate,  this  form  reaching  its  highest  develop- 
ment in  6*.  tpinicoUis,  which  has  been  regarded  by  some  author- 
ities as  being  generically  distinct.  With  this,  I  do  not  agree, 
as  the  transition  between  the  various  species  of  Cuhicm-rhynchus 
is  too  gradual  to  admit  of  a  violent  separation  of  this  species; 
moreover,  in  the  females  of  the  species  with  rounder  prothorax, 
the  sides  are  distinctly  ridged  as  in  the  dentate  species.  The 
presence  of  a  subapical  and  a  basal,  transverse  impression  is 
constant,  while  the  median  line  is,  as  a  rule,  impressed.  The 
elytra  are,  as  a  rule,  subovate,  with  the  humeral  angles  strongly 
rounded,  and  strongly  declivous  posteriorly.  The  disc  is  regu- 
larly striate,  the  punctures  open,  and  rather  indefinite,  never 
very  large;  the  interstices  are,  as  a  rule,  granulate,  though  the 
granules  may  be  obsolescent  on  the  disc;  they  are  situate  rather 
to  one  side  of  the  interstice,  in  some  cases  simulating  intrastrial 
granules.  Some  of  the  species,  in  addition,  present  extraordinary 
features,  in  the  development  of  spines  or  tubercles.  The  under- 
surface  is,  in  the  male,  gently  concave  over  the  metastemum 
and  basal,  ventral  segments,  whereas,  in  the  female,  the  under- 
surface  is  convex.  The  front  coxse  are,  in  a  few  species,  sepa- 
rated; in  the  others,  they  are  contiguous.  The  legs,  and  in 
particular  the  posterior  tibiae,  show  extraordinary  features  of 
specific  importance.  These  are  present  in  the  male  only,  and  it 
is  impossible,  in  many  cases,  to  distinguish  the  females  from 
each  other,  although  the  males  may  be  readily  identified. 

Of  the  Amycterides  described  previously  to  the  institution  of 
the  genus,  only  three  can  be  referred  to  it. 

C.  Bohemani  Bohem.,  (Schonh.,  Gen.  Cure.,  vii.  (1),  1843)  is  a 
well  known  Western  Australian  species;  while  C.  crenicollis 
Waterh.,  (Trans.  Ent.  Soc.,  1854),  and  C\  Dohrni  Waterh.,  {Lc.) 
are  also  Western  Australian  species,  and  readily  identified  from 
their  descriptions. 

The  name  C.  moroaus  has  been  in  use  for  a  species  of  Cubu 
corrhynchus,  but  incorrectly  so.  I  have  seen  the  type  of  Amyc- 
teru$  fnaro9U8,  and  it  is  a  Sclerorinus;  although  the  species  which 
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Boheman  and  later  entomologists  identified  as  A.morosus  Boisd., 
certainly  is  a  Cubicorrhynchus. 

Macleay  (Trans.  Ent.  Soc.  N.  S.  Wales,  1865)  added  five  new 
species  to  the  genus.  Of  these,  I  would  exclude  C  mopeimus 
from  the  genus,  and  refer  it  provisionally  to  Aeantholopku$; 
while  C.  »epidioide$  is  regarded  by  Lea  as  a  synonym  of  C, 
ccdcarcUuR.  The  other  species  are  distinct,  though  C,  piceosetosus 
should  possibly  be  regarded  as  a  variety  only  of  C,  inaculai%i9. 
Subsequently,  Macleay  (op.  cii.,  1866)  described  three  additional 
species,  C  angularis,  C.  spinicMU^  and  C.  eximius.  The  first 
of  these  is  a  synonym  of  C.  Bohemaui,  while  C.  eximius  has  been 
referred  by  Lea  to  Acantholophtis, 

Pascoe*  described  two  species,  C,  cichlodes  and  C  sUrilis, 
Sloane  has  made  the  former  of  these  the  type  of  a  new  genus, 
iVotaiiophes. 

Blackburn  was  the  next  entomologist  to  add  any  further 
species  to  the  genus;  the  descriptions  of  these  are  distributed 
over  a  number  of  papers.  C.  Mtuaonif  is  a  very  distinct  species; 
as  is  also  C.  taurus.  I  C.  dilat€Uicep8\\  is  not  a  species  of  Cubi- 
corrhynchus, and  I  have  already  referred  it  to  Notonophes,  C. 
tortipef%  is  a  synonym  of  C  Bohemani  Bohem.  Hyhorrhynchu$ 
aurigena^  is  a  species  of  Cubicorrhynchus,  and  is  closely  allied 
to  C.  spinicollis  Macl. 

Sloane**  described  two  species,  C.  occultus  and  C.  mode$tuM, 
I  have  seen  the  types  of  these,  and  they  are  distinct  species; 
unfortunately  the  type  of  C,  modestus  is  a  female. 

Lea  has  added  three  species  to  the  genus,  besides  commenting 
on  the  types  of  a  number  of  Macleay 's  species.  C  valgus^i  is  & 
very  curious  species,  but  may  prove  to  be  the  male  of  C.  modestus; 


*  Joum.  Linn.  Soo.,  xii,,  1873. 

t  Proc.  Linn.  Hoo.  N.  S.  Wales,  1892,  p.  124. 

:t  Trans.  R.  Soc.  S.  Aust.,  189r>,  p.22U. 

II  Report  Horn  Kxped.,  1896,  p.293. 

§  Trans.  R.  Soc.  8.  Aust,  1897,  p.96. 

H  L.c,  1899,  p.  89. 

*r  Trans.  R.  Soc.  8.  Aust.,  1893. 

ft  Die  Fauna  Sudwest-Au^traliens,  p.221. 
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C.  maciUicollis*  is  closely  allied  to  C.  m(iculatu$  Macl.;  while 
C.  globicollis^  is  a  thoroughly  distinct  species. 

I  have  recently  described  six  new  species,  C  strigicollis,  C, 
q^icuiraticolliSf  C.  subslrigoiuSy  C,  eunnpes,  C.  aureonKKulatus, 
and  C  rectipe»',X  ^-  qtiadraticollis  now  proves,  however,  to  be 
synonymous  with  C.  aterilis  Pasc. 

In  the  present  paper,  seven  new  species  are  described,  which, 
with  the  elimination  of  synonyms  and  species  removed  to  other 
genera,  make  a  total  of  twenty-eight  species  in  the  genus. 

Geographical  Distribution. — The  genus  is  almost  universally 
distributed  in  Australia,  but  is  unrecorded  from  Tasmania.  I 
have  never  met  with  it  in  the  Sydney  district  or  on  the  Hlue 
Mountains;  it  seems  absent  from  the  entire  area  of  the  Hawkes- 
bury  Sandstone  formation.  On  the  western  slopes  and  inland 
plains,  specimens  of  one  or  more  species  of  Cubicorrhynchus  are 
plentiful,  and  are,  indeed,  very  characteristic  of  the  inland  areas. 
In  South  and  Western  Australia,  it  seems  equally  common. 
The  genus  has  not  been  recorded,  however,  from  North  Australia 
or  North  Queensland,  though  it  probably  occurs  in  the  inland 
portions,  but  not  in  the  jungle-areas.  The  dentate  forms  are 
almost  exclusively  western. 

TMe  of  Specitft, 
1(8).  Anterior  coxie  separated. 
2(5).  Anterior  femora  bent  almont  at  riglit  angles. 
3(4).Third  el^'tral  interstice  with  a  large,  backwardly  directed  spine 

at  deoli\ity ;  fifth  interstice  with  a  row  of  outwardly  directed, 

spinose  tubercles C.  Dohmi  Wat&rh, 

4(3). Third  interstice  without  such  a  tubercle;  fifth  interstice  with  a 

row  of  erect  tubercles,  extending  down  declivity 

C.  Bohemani  Bohem. 

5(2).  Anterior  femora  strongly,  but  more  evenly  curved. 

6(7).  Size  moderately  large  ;   head  granulate  ;    posterior  tibiae  less 

strongly  bent  than  in  C.  txtlf/tui C.  occiUtus  SI. 

7(6). Size  iimall;  head  not  granulate;  posterior  tibiw  with  lower  end 

bent  forwanls,  almost  at  right  angles C  ixi/giist^a, 

8(1).  Anterior  coxae  contiguous. 

*  Deutsch.  Knt.  Zeitschr.,  1910,  p.  163. 

tM^m.  Soc.  Rnt.  Belgique,  1910,  p.  84. 

:t  Trans.  R.  Soc.  S.  Aust.,  xxxlx.,  pp. 76-83,  1916. 
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9(22).Prothorax  rounded  at  the  nidea. 

]0(]5).Prothoraoio  granules  more  or  lein  oloRely  set. 

11  (12).  Posterior  tibis  with  more  or  less  pronounced  sexual  oharaoters. 

A.  With  a  strong  subapioal  spine (7.  catcarcUii^  Maol. 

B.  With    a    strong    subtriangular    inorassation    about    the 

middle C.  tavrtiM  Blackb. 

C.  Short,  almost  straight,  with  three  rows  of  large  granules, 

the  outermost  row  most  conspicuous C,  i^emztipet,  n.sp. 

D.  Longer,  with  a  moderately  strong,  an tero- posterior  our\'a- 

ture,  and  also  incurved;  granules  strong,  but  less  con* 
spiouous. 

Setie  light  yellowish-brown /  C.  maciUatfiM  Macl. ; 

V  C.  manU%colfi$  Lea. 

Setaj  dark C,  piceowJonm  Macl. 

12(1 1).  Posterior  tibiie  in  the  male  not  markedly  differing  from  the 

female. 
13(1 4). Size  moderately  small   (11  mm.);    supraorbital  crests   very 

small ;  hase  of  elytra  not  emarginate C.  wrdidn^,  n.  sp. 

14(1 3).  Size  nmaller  (8  mm.);  base  of  elytra  feebly  emarginate 

C.  IIHdyti^  n.sp. 

15(10).Prothorax  iftith  granules  more  or  less  dispersed. 

16(17).Prothorax  non-strigose C.  (flobicoHiM  Lea. 

17(16).Prothorax  strigose. 

18(21).Strignflity  pronounced,  the  granules  very  small. 

19(20).Prothorax  strongly  rounded  on  the  sides C.  strigicoffi^  Ferg. 

20(19).Prothorax  less  strongly  rounded,  with  a  distinct  impression 

at  middle  of  lateral  margin C.  MeriftA  Pasc. 

21(18).Strigosity  less  marked,  obscured  by  granules...  C.  wbstrigo^is  Ferg. 
22(9).  Lateral  margins  of  prothorax  dentate,  or  with  at  least  a  granu- 
late ridge  in  posterior  portion. 
23(40).  Supraorbital  crests  not  as  in  C.  aurinUatiiA. 
24(37).  Lateral  margins  strongly  dentate. 
25(30).  Dentation  in  the  form  of  two  spinose  tubercles  anteriorly, 

and  a  granulate  ridge  in  posterior  half. 
26(29). Prothoracic  granules  small;  obscure;  setae  small. 

27(28). Small  species;  elsrtra  suboval C.  AptnicoZ/M  Maol. 

28(27). Somewhat  larger,  more  parallel-sided C.  auriyena  Blaokb. 

29(26).  Prothoracic  granules  notably  larger,  bearing  long  setie 

C.  A«/o«w,  n.sp. 

30(25).  Lateral  margins  more  irregularly  dentate. 
31(34).Klytral  granules  large,  nitid. 

32(33).  Posterior  tibiaj  gently,  but  distinctly,  cur>'ed 

C.  anreomactUcUiis  Ferg. 
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33(32).  Posterior  tibiae  straight C.  rtctipeff  Ferg. 

34(dl).Rlytral  granules  more  or  less  obscured  by  clothing. 

3.>(36).  Posterior  tibia;  strongly  curved C.  citrripef*  Ferg. 

36(35).  Posterior  tibia*  much  less  strongly  curved C.  erf  mco//i>»  Waterh. 

37(24).  Lateral  margins  not  strongly  dentate. 

38(39).  With  a  granulate  ridge  posteriorly,  and  two  minute  spicules 

anteriorly;  granules  on  disc  remotely  separated C.  f^jMrMUM,  n.sp. 

39(38).  With  a  posterior,   granulate  ridge  only  ;    granules  on  disc 

closely  set C.  minor,  n.sp. 

40(23).  Supraorbital  crests  laid  back,  with  the  inner  surface  directed 

forwards. 

41(42).(Tranules  on  prothorax  distinct C.  aitricufcUiui,  n.  sp. 

42(41  ).(:rranules  on  prothorax  very  small,  concealed   by  clothing, 

almost  obsolescent C.  J/iiAAcmi  Blackb. 

Notes  on  the  Table. 

The  table  has,  of  necessity,  been  drawn  up  from  males  only, 
consequently  C.  motieetus  has  been  omitted. 

C.  maeidicollii  Lea,  may  be  distinct  from  C.  mcumlatus  Mad., 
but  I  am  not  prepared  to  tabulate  the  differences. 

CUBICORRHYNCHUS    BOHBMANI   Uohem. 

Boheman,  Schonh.,  Qen.  Cure,  vii.,  (1),  1843,  p.83;  C.  atiyu- 
laris  Macl.,  Trans.  Ent.  Soc.  N.  S.  Wales,  1866,  p.33i;  C\  tortipet 
Black b.,  Trans.  Roy.  Soc.  S.  Aust.,  1897,  p.96. 

$,  Size  large.  Head  with  scattered  granules;  supraorbital 
crests  small,  little  projecting.  Prothorax  (4*5  x  5  mm.)  strongly 
rounded  on  sides;  median  line  impressed,  carinate  in  depression; 
closely  set  with  regular,  rounded  granules.  Elytra  (9*5  x  6mm.) 
with  interstices  granulate;  on  the  third  and  fourth,  the  granules 
more  strongly  raised  and  subacute  posteriorly;  fifth  interstice 
with  a  row  of  strong  tuberculiform  granules,  largest  at  edge  of 
declivity  and  extending  halfway  down  declivity.  Anterior  coxe 
separated;  anterior  femora  with  a  narrow  basal  pedicle,  then 
bent  forwards  almost  at  right  angles;  anterior  and  posterior 
tibis  strongly  falciform. 

9.  More  ovate;  third  and  fifth  elytral  interstices  with  granules 
slightly  more  conspicuous ;  ventral  surface  convex  ;  legs  more 
feebly  curved.     Dime^isions :  ^,  14x6  mm.;  9,  16  x  7*5  mm. 

36 
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Hah,  —  Western  Australia  :  King  George  Sound,  Swan  River, 
Kellerberrin,  Cue. 

The  male  of  this  well  known  species  can  be  readily  recognised 
by  the  projection  of  the  fifth  interstice.  The  bent  front  femora 
are  also  present  in  C  Dohrni;  in  the  other  species,  the  anterior 
femora  are  more  evenly  and  less  strongly  curved.  C.  Dohrni 
differs,  inter  alia,  in  the  very  different  elytral  sculpture.  C. 
occ%Utu8  Sloane,  is  the  species  closest  in  general  appearance,  but 
has  the  fifth  interstice  much  less  strongly  granulate,  and  the 
anterior  femora  and  the  tibiae  less  strongly  curved.  C.  valgus 
and  C.  modestus  are  considerably  smaller  species. 

The  female  is  distinguished  from  the  female  of  C  Dohimi  by 
the  granulate  head,  and  by  the  absem-e  of  the  projections  at  the 
declivity;  from  the  female  of  C.  occuUuSy  the  present  species 
differs  principally  in  its  larger  size. 

CuBicoRRHYNCHUS  DoHRNi  Waterh. 

G.  R.  Waterhouse,  Trans.  Ent.  Soc,  1854,  p.6. 

$.  Ijarge.  Head  convex,  slightly  depressed  in  front,  with  two 
small  granules  on  forehead,  lightly  strigulose;  supraorbital  crests 
short,  very  little  prominent.  Rostrum  little  excavate  above; 
external  margins  slightly  raised.  Prothorax  (4*5  x  5*5  mm.) 
rotundate,  with  a  small  spicule  anterior  to  middle,  and  one  at 
postero-lateral  angle;  moderately  closely  set  with  small,  round, 
slightly  umbilicate,  discrete  granules;  sides  only  granulate  above. 
Elytra  (10  x  7  mm.)  suboval,  the  upper  surface  almost  flat  from 
side  to  side,  vertically  declivous  behind;  base  not  emarginate; 
disc  with  rows  of  small  punctures,  the  striae  rather  narrow; 
interstices  broad,  with  small  granules,  third  with  slightly  more 
conspicuous  granules,  the  last  two  or  three  larger,  and  the  last 
acutely  conical;  with  a  large,  backwardly-projecting  tubercle, 
with  the  apex  upturned,  extending  over  the  first  three  inter- 
stices, and  situated  on  the  edge  of  the  declivity;  fifth  interstice 
with  a  row  of  outwardly-projecting  tubercles,  smallest  near  base, 
becoming  progressively  larger,  acutely  conical  and  extending  to 
the  edge  of  the  declivity,  thence  turning  inwards  across  fourth 
interstice;  seventh  interstice  with  a  row  of  three  spinose  tnber- 
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cles  at  base,  followed  by  a  row  of  small  granules.  Prostemum 
with  an  obtuse  tubercle  in  front  of  coxae;  ventral  segments  sub- 
nitid,  with  fine  subobsolete  punctures.  Anterior  coxee  separated; 
anterior  femora  strongly  bent;  anterior  tibife  moderately  strongly 
falciform,  posterior  tibiae  strongly  curved  forwards  in  posterior 
third,  intermediate  tibi»  with  a  moderately  definite,  subapical 
notch. 

9-  Elytra  more  convex;  third  interstice  with  the  granules 
slightly  more  conspicuous  towards  the  declivity,  curved  inwards 
and  ending  in  a  short,  acute  spine;  fifth  interstice  with  the 
granules  somewhat  larger  and  more  conspicuous  than  on  the 
other  interstices,  and  larger  posteriorly;  seventh  with  a  row  of 
three  small  tubercles  at  shoulder;  prosternal  tubercles  smaller 
than  in  the  male;  abdomen  convex,  with  scattered  punctures; 
anterior  coxae  separated;  anterior  tibiae  almost  straight;  inter- 
mediate tibiae  not  notched;  posterior  tibiae  less  strongly  curved 
than  in  the  male.     Dimenttions :  ^,  17x7  mm.;  9,  16  x  7  mm. 

i^o^.— Western  Australia  :  Perth. 

I  have  given  a  full  description  of  the  male,  as,  so  far  as  I 
know,  only  the  original  description,  which  appears  to  have  been 
based  on  a  female,  has  been  published.  I  know  of  no  other 
species  with  which  this  one  can  be  compared.  The  spines,  which 
are  outwardly-projecting,  are  very  different  from  the  tuberculi- 
form  granules  on  C.  Bohemani,  and  do  not  extend  down  the 
declivity,  but  turn  inwards  across  the  base  to  the  large  tubercle 
at  the  end  of  the  third  interstice.  The  fourth  interstice  thus 
bears  a  spine.  In  specimens  from  Beverley,  W.A.,  the  spines 
are  smaller  near  the  base,  and  the  spine  on  the  fourth  is  repre- 
sented by  a  small  acute  granule,  the  row  of  spines  thus  appear- 
ing interrupted.  The  tubercles  at  the  base  of  the  seventh  inter- 
stice are  also  smaller.  The  female  also  differs  in  having  the 
apical  spine  hardly  larger  than  the  other  granules.  Possibly 
the  form  is  distinct,  but  I  regard  it  as  a  variety  only,  as  the 
species  seems  to  vary  a  good  deal  in  the  size  of  the  spines. 

A  specimen  marked  ^^A,  Dohmx  Wat.  var.  £  "  was  sent  to  me 
for  examination  by  Mr.  Blair,  of  the  British  Museum.  It  was  a 
large,  obese  female,  with  the  tubercles  larger  than  usual. 
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CuBiooRRHYNCHus  occuLTUS  Sloane. 

Sloane,  Trans.  Roy.  See.  S.  Aust.,  1893,  p.232. 

Hah. — Centra]  Australia  :  Fraser  Range.— W.A.:  Kalgoorlie, 
Coolgardie,  Ankertell. 

This  species  is  most  nearly  allied  to  C.  Bohemani^  from  which 
species  it  differs  in  its  smaller  size,  much  less  strongly  granulate 
fifth  interstice,  and  less  strongly  curved  anterior  femora  and 
tibiae  (these  structures,  however,  strongly  curved  compared  with 
the  majority  of  other  species). 

CuBicoRRiiYNcnus  MODESTUS  Sloane. 

Sloane,  loc.  cU,,  p. 233. 

Hab. — Central  Australia  :  liarrow  Range. 

I  have  examined  the  type  of  this  species;  it  is  very  close  to 
the  female  of  C.  valgus  Lea,  but,  until  a  male  from  the  type- 
locality  can  be  procured,  it  is  impossible  to  identify  the  two 
species  as  one. 

CUBICOUKHTNCHUS   VALGUS  f^a. 

Lea,  Die  Fauna  Slid  west- Australiens(Curculionide),  p.221. 
Hah. — W.A.:  Bardoc,  MuUewa,  Ankertell,  Onslow. 

CuBiooRRHYNCHUS  CALCARATUs  Macleay. 

Macleay,  Trans.  Ent.  Soc.  N.  S.  Wales,  1865,  p.  294.  C.  Wfn- 
dioides  Macl.,  I.e.,  p.294;  Lea,  Deutsch.  Ent.  Zeitschr.,  1910, 
p.167. 

^.  Size  moderately  large.  Clothing  dense,  yellowish-brown; 
prothorax  vittate  towards  sides  with  white,  and  with  a  few 
white  spots  on  disc;  elytra  maculate  with  white. 

Head  convex;  forehead  longitudinally  impressed  in  the  middle, 
with  two  small  granules  above;  supraorbital  crests  prominent, 
acute.  Rostrum  shallowly  concave  above,  lateral  margin  rather 
strongly  convex  in  profile.  Prothorax  (4x5  mm.)  strongly 
rounded  on  the  sides;  subapical  impression  conspicuous,  median 
line  impressed,  with  a  fine  carina  along  middle;  set  with  small, 
discrete  granules;  sides  granulate  above.  Elytra  (9x6  mm.) 
suboval,  somewhat  flattened  on  disc ;  striae  moderately  deep; 
interstices  flattened  basally,  without  evident  granules  in  anterior 
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portion;  granules  larger  and  more  conspicuous  on  the  posterior 
portions  of  the  third  and  fourth  interstices,  on  the  fourth  form- 
ing a  moderately  strong  projection  on  either  side  of  the  elytra; 
fifth,  sixth,  and  seventh  interstices  with  rows  of  smaller  but 
evident  granules,  on  the  fifth  more  conspicuous  near  shoulder. 
Undersurface  depressed  at  base;  with  small,  scattered  punctures, 
the  apical  segments  more  coarsely  punctate.  Anterior  coxie 
contiguous;  anterior  tibia;  moderately  strongly  curved;  posterior 
tibiae  strongly  curved  at  apex,  with  a  strong  projecting  spine  on 
undersurface,  above  apex. 

9.  More  ovate;  prothorax  feebly  dentate  at  sides,  with  a  small 
tooth  anterior  to  subapical  constriction;  elytra  without  pro- 
minent granules  on  the  fourth  interstice;  anterior  tibiae  very 
feebly  curved,  posterior  straight,  without  spur.  Dimen»wv» : 
$.  16  X  6  mm. 

//a6.— S.A.:  Port  Lincoln,  Mt.  Lofty,  Blanchetown,  Terowie, 
Ardrossan,  Gladstone,  Moonta,  Port  Pirie. 

Mr.  I^a  has  identified  C.  sepidioides  as  the  female  of  C\ 
ccdcaratus]  Sir  W.  Macleay,  however,  gave  the  habitat  of  C 
sepidioides  as  the  Murrumbidgee.  which  suggests  that  it  is  rather 
a  synonym  of  C.  maculatus;  personally,  I  agree  with  Mr.  Lea's 
identification,  as  the  type  is  much  more  strongly  dentate  than 
the  female  of  C.  maculatua]  probably  the  locality  given  is  wrong. 
I  think  the  name  sejfidioides  should  be  dropped,  although  it  is 
unfortunate  that  the  species  was  described  before  C.  ccUcarcUuSj 
but  on  the  same  page. 

The  male  of  C.  calcarcUus  may  be  readily  recognised  by  the 
spur  on  the  posterior  tibise.  The  granules  on  the  fourth  inter- 
stice give  the  insect  somewhat  the  appearance  of  a  smaller 
edition  of  6'.  Bohemaniy  though,  in  that  species,  the  granules  are 
largest  on  the  fifth  interstice. 

A  male  from  Tarcoola  differs  from  the  usual  type,  in  having 
the  sides  of  the  prothorax  dentate  anterior  to  the  middle,  as  in 
the  female;  the  prothorax  is  also  more  closely  granulate. 

Another  male  has  the  prothoracic  granules  almost  obliterated. 
A  third  male  has  the  posterior  tibiae  less  strongly  curved,  but 
with  the  .spur  distinct. 
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CUBICORRHTNCHUS   TAURUS  Blackb. 

Blackburn,  Trans.  R.  See.  S.  Aust.,  1895,  p.220. 

The  type  of  this  species  was  from  Lake  Callabonna,  in  the 
north-east  of  South  Australia,  but  the  species  has  a  wide  dis- 
tribution. I  have  seen  specimens  from  Victoria,  New  South 
Wales,  and  Queensland,  as  well  as  from  South  Australia.  The 
species,  however,  is  essentially  an  inland  one,  not  having  been 
recorded  as  far  east  as  the  inland  slopes  of  the  eastern  table- 
lands. 

There  exists  a  good  deal  of  difference  between  the  specimens 
from  the  limits  of  this  wide  range,  and,  quite  possibly,  more 
than  one  species  has  been  included  by  me  under  this  name.  All 
the  forms,  however,  possess  the  curious  hump-like  thickening  on 
the  undersurface  of  the  posterior  tibiae,  which  I  regard  as  the 
essential  feature  of  the  species. 

The  Victorian  and  southern  South  Australian  specimens  have 
a  more  rounded  prothorax  than  the  northern  forms,  the  granules 
being  also  less  conspicuous ;  the  elytral  granules  are  almost 
absent  on  the  inner  and  anterior  portion  of  the  elytra.  In  the 
specimens  from  Longreach,  Queensland,  the  elytral  granules  are 
quite  distinct,  and  the  whole  insect  is  smaller.  The  New  South 
Wales  specimens  before  me  are  small,  and  agree  with  Queens- 
land examples. 

Hah, — S.A.  :  Lake  Callabonna,  Oodnadatta,  Blanchetown, 
Adelaide,  Lucindale. — Vic:  Lillium,  Dimboola.— N.S.W.:  Nar- 
romine,  Coolebah,  Moree. — Q.:  Longreach,  Cunnamulla. 

CUBICORRHTNCHUS    MACULATUS  Macl. 

Macleay,  loc.  cit.^  p.295;  Lea,  Deutsch.  Eut.  Zeitschr.,  1910, 
p.  164;  var.  brevipes  Lea,  I.e.,  p.  165. 

^  Size  moderately  large.  Clothing  dense ;  on  prothorax 
brownish,  with  a  few  small  whitish  spots;  elytra  mainly  clothed 
with  greyish  squames,  with  interrupted  darker  marks  along  the 
alternate  interstices;  sides  and  legs  thickly  clothed  with  white; 
setae  yellowish-brown. 
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Head  convex,  slightly  flattened  in  front,  separated  from 
rostrum  by  a  distinct,  transverse  impression;  forehead  with  two 
small  granules  above;  supraocular  crests  conspicuous,  upright, 
projecting  forwards  and  upwards.  Rostrum  short ;  upper 
surface  very  feebly  concave,  median  line  not  sulcate;  lateral 
margins  not  raised.  Prothorax  (4x5  mm.)  widely  rounded  on 
the  sides,  disc  feebly  convex  from  side  to  side;  subapical  con- 
striction well-marked;  median  line  distinctly  impressed,  carinate 
in  middle;  closely  set  with  rather  small,  rounded  granules;  sides 
granulate  above.  Elytra  (9  x  6  mm.)  suboval,  humeral  angles 
rounded;  striae  moderately  deep,  punctures  slightly  transverse; 
interstices  with  feeble  granules,  concealed  by  clothing,  on  the 
central  interstices,  with  more  distinct  granules  towards  the  sides. 
Undersurface  depressed  at  base,  coarsely  punctate,  especially  on 
second  and  fifth  interstices.  Anterior  coxae  contiguous;  anterior 
tibiae  moderately  strongly  sinuate;  posterior  tibiae  with  an 
antero-posterior  curvature  most  marked  in  upper  portion,  and 
with  an  inward  curvature  most  marked  in  lower  portion;  the 
undersurface  of  the  posterior  tibiae  distinctly  thickened,  all  the 
tibiae  granulate  beneath. 

J.  Smaller  than  male,  with  narrower  prothorax,  with  lateral 
margins  ridged;  undersurface  convex;  tibiae  simple.  Dimen- 
sions: ^,  13  X  6  mm. 

JIab.-  New  South  Wales,  Victoria,  South  Australia. 

Type  (2)  in  Macleay  Museum. 

The  above  description  was  drawn  up  from  a  male  from  Mul- 
wala  (Riverina)  in  ray  own  collection.  With  it,  I  group  the 
majority  of  New  South  Wales  specimens  in  my  collection;  but 
it  is  quite  possible  that  some  of  these  will  prove  worthy  of 
specific  rank.  The  chief  variation  lies  in  the  size  of  the  elytral 
granules,  and  in  the  degree  of  curvature  of  the  posterior  tibiae. 
The  variety  called  brevipes  Lea,  is  included  amongs't  the  number, 
also  the  species  frequently  identified  as  C  mm-osus  Boisd.  Much 
more  study  and  dissection  will  be  necessary  before  the  question 
of  specific  distinctness  of  some  of  the  forms  can  be  regarded  as 
settled. 


440  REVISION  OF  THE  AMYCTEMDES,  V., 

CfiBIOORRHYNCHUS   MACULICOLLIS  Lea. 

Lea,  Deutsch.  Ent.  Zeilschr.,  1910,  p.l63. 

I  have  examined  the  type  of  this  species,  but  can  find  no 
valid  feature  to  differentiate  the  species  from  C.  maculatu$. 
Lea  only  gives  differences  in  the  clothing,  which  will  not  hold 
when  compared  with  unabraded  specimens  of  C  mncukUus.  At 
the  same  time,  I  am  unwilling  to  sink  Lea's  species  out  of  hand, 
particularly  as  I  am  not  prepared  to  buy  that,  under  C  macuUi' 
Ois,  I  have  not  included  more  than  one  species. 

CUBICORKnTNCHUS   PICE08ET08US  Macl. 

Macleay,  loc.  ct^.,  p. 295. 

The  type  of  this  species  is  a  female,  and  evidently  closely  allied 
to  C.  maculatus,  differing  mainly  in  the  darker  sete.  I  have 
specimens  of  species  with  dark  setae  from  several  places  in  Kew 
South  Wales,  including  Culcaim,  Mudgee,  Bangalore,  and 
Quirindi.  These  present  certain  differences,  inter  ««,  and  may 
possibly  represent  more  than  one  species.  Tlie  Quirindi  speci- 
mens approach  nearest  to  the  type  of  C  piceosetosns,  the  principal 
difference  being  the  less  strongly  granulate  elytra.  In  C  piceo- 
setosus,  the  lines  of  setigerous  granules  are  more  conspicuous 
than  in  any  of  the  specimens  before  me.  In  the  males  of  all  the 
forms,  the  posterior  tibite  are  more  or  less  strongly  curved  much 
as  in  C.  mactUatus^  and  it  is  possible  that  C.  piceoseU  sus  should 
be  regarded  as  a  variety  only  of  C  mcLcnlatns.  Until  a  male 
from  the  type-locality  (Yass)  can  be  procured,  I  prefer  to  treat 
C  piceosetomt  as  a  valid  species, 

CUBICORRHTNCHUS   8ERRATIPB8,  n.sp. 

$.  Size  moderate.  Black;  densely  clothed  with  light  brown 
squamosity;  prothorax  trivittate  with  white,  and  with  a  few 
white  sf>ots;  elytra  albomaculate;  white^  predominating  on  sides, 
sternal  segments,  and  legs;  setee  light. 

Head  convex,  somewhat  depressed  in  front,  separated  from 
rostrum  by  a  transverse,  linear  impression;  with  a  few,  small, 
scattered  granules ;  crests  moderately  strong,  rather  obtuse. 
Rostrum  short  and  wide;    upper  surface  moderately  concave. 
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Scape  ratbei-  slender,  moderately  strongly  incrassate  at  apex. 
Frothorax  (3  X  4  mm.)  rotundate,  evenly  rounded  on  the  sides; 
disc  feebly  convex,  the  subapical  impression  distinct  at  sideS) 
less  so  in  the  middle;  median  line  distinctly,  but  not  deeply,  im- 
pressed, with  traces  of  a  median  carina;  moderately  closely  set 
with  small,  discrete,  rounded,  nitid  granules;  sides  granulate 
above.  Elytra  (8x5  mm.)  suboval,  humeral  angles  rounded, 
base  not  emarginate ;  disc  flattened  ;  strise  little  impressed, 
punctures  small;  interstices  not  raised,  granules  small,  hardly 
traceable  in  the  middle,  larger  and  more  distinct  towards  the 
apex  and  sides.  Lateral  interstices  without  evident  granules. 
[Abdomen  wanting].  Anterior  coxae  contiguous:  anterior  tibite 
almost  straight,  with  rather  coarse  granules  along  undersurface; 
intermediate  tibiie  straight,  granulate  beneath;  posterior  tibise 
rather  short,  practically  straight,  coarsely  granulate  beneath  ; 
with  a  conspicuous  row  of  nitid  granules  along  outer  edge  of 
undersurface.     Dimensions  :  ^,  12x5  mm. 

Hab, —  W.A.:   Kookynie  (C.  French). 

Type  in  Coll.  Ferguson. 

Although  there  is  but  a  single  specimen,  with  the  abdomen 
missing,  before  me,  I  have  described  the  species,  as  it  is  a 
thoroughly  distinct  one.  T)ie  granules  on  the  posterior  tibise 
are  larger  than  in  any  other  species  I  know;  they  appear  to  be 
arranged  mainly  in  three  rows,  one  in  the  centre,  one  along  the 
outer,  and  one  along  the  inner  edge  of  the  undersurface;  the 
outer  row  is  the  most  conspicuous,  and  can  best  be  seen  when 
viewed  from  behind. 

CUBICORRHTNCHUS   S0EDIDU8,  n.Sp. 

^.Moderately  small.      Black;  [specimens  almost  completely 
abradedj;  seUe  yellowish-brown. 

Head  convex,  slightly  flattened  in  front;  longitudinally  and 
obliquely  strigose,  with  a  few,  small  granules;  separated  from 
rostrum  by  a  transverse  impression;  supraorbital  crests  small, 
very  little  prominent.  Rostrum  broad,  very  slightly  depressed 
in  centre;  upper  surface  with  a  few,  obsolete,  transverse  ridges; 
lateral   margins  not  raised.      Frothorax  (25  x  3*5  mm.)  broad, 
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strongly  rounded  on  the  sides;  subapical  constriction  well 
marked,  median  line  impressed,  subcarinate  at  bottom  of  impres- 
sion; closely  set  with  small,  rounded  granules;  sides  granulate 
above.  Elytra  (6  x  4mm.)  subobovate,  strongly  rounded  at 
humeral  angles,  base  not  emarginate;  striee  moderately  deep, 
punctures  small,  open,  indefinite,  extending  as  transverse 
wrinkles  across  interstices;  interstices  feebly  granulate,  the 
granules  somewhat  more  distinct  towards  the  sides.  Sides  non- 
granulate.  Undersurface  depressed  at  base;  ventral  segments 
coarsely  punctate.  Anterior  coxsb  contiguous;  anterior  tibise 
rather  feebly  curved  towards  apex,  granulate  beneath;  posterior 
tibiie  practically  straight,  rather  stout,  thickened  beneath,  set 
with  moderately  coarse  granules. 

9.  More  ovate;  elytra  feebly  granulate;  undersurface  strongly 
convex,  with  obsolete  punctures;  tibiae  not  thickened  beneath. 
Dimensunis:  ^,  11x4  mm.;  9,  10  x  4*5  mm. 

//a6.— N.S.W.:  Jindabyne  (H.  J.  Carter),  Bombala  (H.  V. 
Macintosh). 

This  species  is  typical  of  a  number  of  forms  from  various  parts 
of  New  South  Wales.  Some  of  these  may  be  distinct,  but  I  can 
detect  no  decided  differences  between  them.  Specimens  from 
Lockyersleigh  have  the  posterior  tibiffi  slightly  curved;  and  one 
from  Coonabarabran  has  decidedly  larger,  prothoracic  granules; 
this  specimen  is  probably  representative  of  a  distinct  species, 
but  I  have  not  sufficient  material  to  decide  this  point. 

CUBICORKHTNCHUS   STERILIS  PaSC. 

Pascoe,  Journ.  Linn.  Soc.,  1873,  p.  19;  C,  quadraticollis  Ferg., 
Trans.  R.  Soc.  S.  Aust.,  1915,  p.79. 

The  type  of  this  species,  which  1  have  recently  seen,-  is  a 
female  in  good  preservation:  unfortunately,  however,  the  clothing 
obscures  the  sculpture.  The  prothonax  is  shaped  as  in  C.  quad- 
raticollia,  with  a  conspicuous  indentation  at  the  middle  of  the 
sides;  the  pronotum  is  set  with  very  small,  widely  scattered 
granules;  I  believe  the  derm  is  strigose  between  the  granules; 
unfortunately  the  clothing  is  too  dense  to  see  the  sculpture,  but 
the  arrangement  of  the  clothing  is  suggestive.     It  is  possible. 
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therefore,  that  C,  sUrilis  and  C,  quadraticollis  are  not  really 
conspecific,  but  I  have  little  doubt  that  they  are  so.  I  have 
never  seen  a  specimen  of  C  quadralicollis  from  the  type-locality 
(Melbourne)  of  C.  slerilU,  the  only  Cubicorrhynchus  I  have 
seen  from  Melbourne  being  C  ylohicollxB  I.ea,  which  has  quite  a 
differently  shaped  prothorax.  C  strigicoUis  Ferg.,  which  also 
occurs  in  Victoria,  is  likewise  close  to  C  sterilis,  but  has  a  more 
rounded  prothorax. 

H<tb. — (C  sterilU)^  Vic:  Melbourne- — (C  quadraticollis),  S.A.: 
Nairne,  Mt.  Lofty. 

CUBICORRHTNCHUS   STR10IC0LLI8  Ferg. 

Ferguson,  Trans.  R.  Soc.  S.  Aust.,  1915,  p.77. 
Nab. — Victoria:  Nathalia. 

CUBICORRHTNCHUS   8UBSTRI008US  Ferg. 

Ferguson,  loc.  cit.,  p.  79. 

Bab, —  8. A.:  Mt.  Lofty,  Coorong. 

CUBICORRHTNCHUS  OLOBICOLLI8  Lea. 

Lea,  M^m.  Soc.  Ent.  Belgique,  1910,  p.84. 

Ilab.  —  N.S.W.:  Albury. — Vic:  Melbourne,  Sea  Lake. 

Cubicorrhynchus  Illidgei,  n.sp. 

^.  Small;  elongate-ovate.  Black;  clothing  brownish;  setse 
long,  stout,  dark. 

Head  convex;  separated  from  rostrum  by  a  distinct,  trans- 
verse impression ;  front  longitudinally  and  obliquely,  rather 
coarsely  strigose,  vertex  finely  and  closely  reticulo-punctate; 
with  two,  small  granules  on  the  forehead;  supraorbital  crests 
small,  noduliform.  Rostrum  short;  upper  surface  flat,  obscurely 
rugulose,  with  a  small  granule  on  each  side  of  base ;  external 
margins  not  raised,  hardly  at  all  convex  in  profile.  Scape 
moderately  robust.  Prothorax  (2  x  2*5  mm.)  comparatively  nar- 
row, rounded  on  the  sides,  widest  slightly  in  front  of  the  middle, 
basal  angles  obtuse;  subapical  and  basal  impressions  moderately 
broad,  median  line  shallowly  impressed,  set  with  small,  somewhat 
depressed,  discrete  granules,  absent  from  transverse  impressions, 
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and  from  an  area  internal  to  the  lateral  margins;  sides  with  a 
few  granules  above.  Elytra  (5  x  3*5  mm.)  gently  rounded  on 
the  sides;  base  gently  emarginate,  humeral  angles  feebly  marked, 
not  produced;  disc  gently  convex  from  side  to  side;  senate 
punctures  rather  large;  interstices  without  evident  granules. 
Undersurface  subnitid,  feebly  depressed  at  base;  with  rather 
distinct  punctures,  coarser  on  the  apical  segment,  i^nterior 
coxie  contiguous;  tibiss  straight,  the  undersurface  feebly  sinuate, 
each  side  with  a  row  of  small  granules.  Dimensions:  (J*,  8  x  3*5 
mm. 

Hah, — Queensland  :  Mt  Tambourine  (R.  lUidge). 

Described  from  a  single  male,  received  some  years  ago  from 
Mr.  Illidge  of  Brisbane,  who  has  other  specimens  from  the  same 
locality  in  his  collection.  This  species  is  not  close  to  any  other 
known  to  me,  and  may  be  recognised  chiefly  by  its  small  size, 
feeble  crests,  prothoracic  granulation,  and  slightly  emarginate 
base  of  the  elytra.  The  setae  are  also  unusually  long.  The 
type  is  caked  with  an  ochreous  meal,  or  perhaps  mud,  which 
conceals  the  colour  of  the  clothing;  the  setae  appear  light  from 
some  directions. 

CUBICORKHVNCHUS   MIKOK,  n.Sp. 

$,  Small,  elliptical-ovate.  Black;  densely  clothed  with  grey 
and  brown  squamosity,  the  grey  extending  as  a  broad  patch 
across  the  prothorax,  and  clothing  the  median  impression,  on 
the  elytra  the  colours  irregularly  distributed,  the  brown  with  a 
submetallic  appearance  from  some  directions;  setae  long,  stout, 
dark. 

Head  convex;  separated  from  the  rostrum  by  a  transverse  im- 
pression, towards  the  sides  extending  buck  and  outwards  along 
the  inner  sides  of  the  supraocular  crests;  crests  elongate,  directed 
backwards  and  slightly  outwards,  appearing  as  processes  of  the 
rostrum  lying  back  against  the  head.  Kostrum  short,  hardly 
concave  above,  with  two,  short,  oblique,  little  evident  ridges, 
converging  inwards  to  base  of  rostrum;  external  margins  not 
raised,  running  back  to  base  of  supraorbital  crests.  Prothorax 
(1*5  X  2  mm.)  narrow,  widest  slightly  in  front  of  the  middle;  not 
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strongly  rouiided  on  the  sides,  with  a  rather  feeble,  granular 
ridge  towards  the  base;  subapical  constriction  rather  feeble; 
median  impression  only  traceable  in  front  and  behind;  closely 
set  with  rather  large,  round  granules;  sides  granulate  above. 
Elytra  (5x3  mm.)  suboval,  elongate ;  base  not  emarginate, 
humeral  angles  rounded;  disc  moderately  convex  from  side  to 
side;  strie  moderately  deep,  punctures  small;  interstices  with 
small,  setigerous  granules,  more  evident  towards  the  declivity 
and  sides ;  lateral  interstices  non-granulate.  Undersurface 
flattened,  base  feebly  concave;  punctures  obscured  by  clothing, 
apparently  small  and  separate.  Anterior  coxee  contiguous ; 
anterior  tibije  feebly  curved,  posterior  straight. 

9*  Somewhat  larger ;  undersurface  very  slightly  convex. 
Dimensions :  <J,  7  x  3  mm.;  $,  8  x  3*5  mm. 

i/a6.— Western  Australia:  Ankertell  (H.  W.  Brown). 

This  species  is  the  smallest  one  known  to  me,  and  may  readily 
be  recognised  by  the  peculiar,  supraorbital  crests,  in  conjunction 
with  the  non-dentate  sides  of  the  prothorax.  In  general  habit, 
however,  it  appears  closer  to  species  like  C.  spinicollisy  than  to 
the  macidatus-^ection  of  the  genus. 

I  am  not  absolutely  certain  whether  I  am  right  in  considering 
the  type  a  male;  apart  from  size,  there  seems  little  difference  in 
the  three  specimens  before  me;  in  the  one  I  take  to  be  the  male, 
the  undersurface  is,  however,  slightly  more  flattened  than  in  the 
other  two  specimens. 

CUBICORRHYNCHUS   CRENICOLLIS    Waterh. 

G.  R.  Waterhouse,  loc.  c-it,^  p.  5. 

$.  Comparatively  small.  Black  ;  prothorax  trivittate  with 
grey,  elytra  maculate,  femora  with  a  rather  conspicuous,  pre- 
apical,  grey  ring,  knees  pale. 

Head  flattened  in  front,  the  transverse  impression  between 
head  and  rostrum  hardly  traceable;  longitudinally  rugosely 
granulate,  with  two  small  granules  on  the  forehead;  supraorbital 
crests  moderately  large,  acute,  upwardly  projecting.  Bostrum 
very  shallowly  depressed  above  ;  lateral  margins  not  raised. 
Scape   moderately   stout,    thickened   at  apex,    rather    strongly 
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curved  backwards.  Prothorax  (2*5  x  3*5  mm  )  very  feebly  convex 
from  side  to  side;  lateral  margins  strongly  dentate,  with  a  deep 
notch  about  middle;  median  line  deeply  impressed  in  front  and 
behind,  briefly  carinate  in  middle;  disc  set,  moderately  closely, 
with  small,  round  granules;  sides  with  a  few  granules  above  and 
in  front.  Elytra  (6x4  mm.)  gently  rounded  on  the  tides,  more 
strongly  rounded  off  to  base:  base  subtruncate,  humeral  angles 
marked  by  a  small  granule;  seriate  punctures  small,  obscure; 
interstices  set  with  small  granules,  obscured  by  the  clothing, 
more  evident  on  the  declivity  and  towards  the  sides.  Under- 
surface  gently  concave  at  base  of  abdomen;  apical  segments  with 
moderately  large  punctures.  Anterior  coxse  contiguous;  anterior 
tibiae  evidently,  though  feebly,  curved;  posterior  tibiae  feebly 
curved,  also  feebly  curved  inwards. 

9.  More  robust  and  more  ovate;  undersurf ace  convex;  anterior 
tibiw  very  feebly  curved,  posterior  practically  straight.  Dimen- 
sions :  (^,  10  X  4  mm.;  $9  13x5  mm. 

Hab. — W.A.:  Swan  River,  Fremantle,  Dirk  Hartog  Islands. 

CUBICORRBTNCHUS   CURVIPE8  Ferg. 

Ferguson,  loc.  eit.,  p.  76. 
Hab.—W.A,:  Gerald  town,  Perth. 

CUBICOKRHTNCHUS   AUREOMACULATUS  Ferg. 

Ferguson,  loc.  eit.,  p. 80. 

Bcib. — W.A.:  Cue,  Onslow,  Roebourne. 

CUBIOORKHYNCHUS   RICTIPB8  Ferg. 

Ferguson,  he,  et^,  p.82. 
Hab. — W.A.:  Cue. 

CUBICORRHTNCBUS   8PAR8US,  n.Sp. 

^,  Small,  elongate-ovate.  Black;  clothing  dark  brown,  pro- 
thorax  with  a  basal  greyish  patch,  elytra  maculate  with  greyish. 

Head  strongly  convex,  hardly  depressed  in  front;  separated 
from  rostrum  by  a  transverse  impression;  closely  and  finely 
strigulose,  in  centre  almost  reticulate;  supraorbital  crests  small, 
but  prominent,  obtuse.  Rostrum  slightly  depressed  at  base* 
lateral  margins  not  raised.     Scape  slender  at  base,  moderately 
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strongly  incrassate  towards  apex.  Prothorax  (2*5x3  mm.) 
slightly  broader  than  long;  lateral  margins  with  two,  small, 
dentiform  projections  anterior  to  middle,  and  with  a  ridge  of 
small  granules  extending  from  middle  to  base;  base  truncate, 
latero-basal  angle  well  marked;  subapical  constriction  moder- 
ately well  marked;  median  impression  distinct  only  in  basal 
portion,  bordered  on  each  side  at  base  by  two,  small  tubercles; 
disc  elsewhere  distantly  set  with  very  small  granules;  sides 
with  a  few  granules  above.  Elytra  (6x4  mm.)  obovate,  broadest 
rather  anterior  to  middle ;  base  not  emarginate,  humeral 
angles  rounded;  disc  rather  strongly  convex  from  side  to  side; 
seriate  punctures  small,  the  stris  moderately  deep;  interstices 
set  with  small  granules,  more  distinct  towards  sides;  lateral 
interstices  not  granulate.  Undersurface  subnitid,  with  scattered 
punctures  at  base,  these  coarser  and  closer  together  on  the  apical 
segment.  Anterior  coxte  contiguous ;  anterior  tibi»  feebly 
curved,  intermediate  and  posterior  tibiae  practically  straight. 

9.  More  ovate;  prothorax  with  lateral,  dentiform  projections 
hardly  traceable;  elytra  broader.  Dimensions :  $,^xi  mm.; 
9,  11  X  5-5  mm. 

Hob,-  W.A.:  Darling  Ranges  (A.  M.  Lea). 

Type  in  Coll.  Ferguson. 

I  think  I  am  right  in  sexing  the  specimens  before  me;  there 
are  four,  two  small  and  two  larger;  but,  apart  from  the  larger 
size,  the  only  difference  in  the  presumed  females  is  the  broader 
elytra.  In  all,  the  undersurface  appears  to  be  feebly  convex  at 
the  base;  this  is  usually  a  female  character,  but  I  am  certain 
that  the  type  is  a  male,  as  the  abdomen  is  protruded  sufficiently 
to  enable  the  two,  apical,  dorsal  tergites  to  be  seen. 

The  species  is  readily  distinguished  from  all  the  other  de- 
scribed species  with  dentate  sides,  by  the  sparseness  and  fineness 
of  the  prothoracic  granules. 

CUBICORRBTNCHUS   8IT08U8,  n.Sp. 

^,  Small,  elongate,  subparallel.  Clothing  dense,  brownish,  on 
elytra  indistinctly  maculate  with  greyish,  rostrum  and  legs 
clothed  with  grey;  setae  long,  light-coloured. 
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Head  convex,  slightly  concave  between  the  crests,  with  two, 
small  <^ranu]e8  on  forehead;  supraorbital  crests  comparatively 
large,  upstanding.  Rostrum  short,  wide;  upper  surface  gently 
concave.  Scape  rather  robust.  Prothorax  (2x3  mm.)  dentate 
at  sides,  with  two,  moderately  large,  conical  projections  anterior 
to  middle,'  and  a  row  of  smaller,  conical  granules,  about  four  in 
number,  posterior  to  middle;  a  small,  conical  granule  also  pre- 
sent in  front  of  subapiQal  constriction;  disc  with  median  line 
shallowly,  but  distinctly,  impressed,  elsewhere  closely  set  with 
rather  large,  upright  granules,  each  bearing  a  long  seta;  sides 
granulate  above.  Elytra  (7  x  4  mm.;  subparallel  on  the  sides; 
base  not  emarginate,  humeral  angles  rounded;  striae  moderately 
deeply  impressed,  punctures  small,  indistinct;  interstices  each 
with  a  single  row  of  small  granules,  more  distinct  posteriorly 
and  laterally ;  sides  with  interstices  non-granulate.  Under- 
surface  gently  concave  at  base;  with  scattered,  setigerous  punc- 
tures, rather  coarser  on  the  apical  segment.  Anterior  coxie 
contiguous,  anterior  tibiae  feebly  curved,  posterior  feebly  curved, 
also  very  feebly  curved  inwards;  all  the  tibite  clothed  with  long, 
setose  hair,  most  noticeable  on  the  undersurface,  the  posterior 
with  a  few,  fine  granules  traceable  among  the  setae. 

9.  More  ovate ;  undersurface  more  convex,  posterior  tibiae 
practically  straight.     Dim&nsions:  (^,  lOx  4  mm.;  9,  11  x  5mm. 

HcU), — North-west  Australia,  Onslow. 

Type  in  Coll.  Ferguson. 

Closely  allied  to  C  spirUcollia^  but  a  larger  species,  with  larger, 
almost  conical  granules  on  the  prothorax,  and  longer  setae,  par- 
ticularly on  the  prothorax. 

The  type  is  possibly  immature,  as  it  is  of  a  decidedly  reddish 
colour,  other  specimens  being  black.  The  Onslow  specimens 
dififer  slightly  in  the  prothorax,  and  the  elytral  granules  are 
slightly  more  evident;  I  do  not  think,  however,  that  they  are 
distinct. 

CuBicoRRBYNCHUS  MussoNi  Blackb. 
Blackburn,  Proc.  Linn.  Soc.  N.  8.  Wales,  1892,  p.l24. 
This  species  is  very  distinct  from  all  other  described  Cubi- 
corrhynchi  with  the  exception  of  the  following,  C.  auricuiattig. 
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From  that  species,  it  differs  in  the  more  rounded  sides  of  the 
prothorax,  and  in  the  more  obliterate  granules,  on  both  prothorax 
and  elytra.  The  sides  of  the  prothorax,  though  appearing  evenly 
rounded  from  above,  have  the  basal  half  distinctly  ridged,  this 
ridge  being  conspicuous  only  when  viewed  from  the  side.  In 
both  species,  the  supraorbital  crests  differ  considerably  front  the 
usual  form;  instead  of  projecting  more  or  less  forwards  from  the 
plane  of  the  head,  they  project  upwards  and  somewhat  outwards, 
the  inner  surfaces  looking  almost  directly  forwards.  I  have 
not.  however,  thought  it  necessary  to  separate  these  two  species 
geuerically  from  Cubicoi-^-hynchus.  I  have  specimens  of  C. 
Mu98cnii  from  Walcha  and  Muswellbrook;  these  have  been  com- 
pared with  specimens  from  the  type-locality  (Tamworth)  in  the 
Macleay  Museum.  More  recently,  I  have  had  an  opportunity 
of  inspecting  the  type  in  the  British  Museum,  and  am  able  to 
confirm  the  identification. 

CUBICORRHYNCHUS   AURICULATUS,  n.sp. 

(J.  Moderately  small;    elongate-ovate.       Black;    clothed   with 
muddy-brown  squames,  feebly  emarginate  with  grey:  set». 

Head  convex,  separated  from  rostrum  by  a  transverse  impres- 
sion;  forehead  with  two,  small  granules;  supraorbital  crests 
elongate,  the  apices  directed  upwards  and  outwards,  the  inner 
surfaces  looking  forwards  as  well  as  inwards.  Rostrum  with 
upper  surface  slightly  depressed;  median  line  carinate,  two 
oblique,  almost  obsolete,  internal  ridges  traceable;  lateral  margins 
not  raised,  slightly  depressed  at  base  of  crests,  somewhat 
divergent  at  base.  Prothorax  (2*5  x  3*5  mm.)  feebly  convex  on 
disc,  with  a  marked,  subapical,  transverse  impression;  median 
line  impressed  in  basal  half;  lateral  margins  with  a  rather  dis- 
tinct notch  about  middle,  this  continued  across  disc  as  an  in- 
distinct impression,  obtusely  bidentate  in  front  of  notch,  and 
with  a  row  of  granules  behind  notch,  running  backwards  and 
inwards  to  latero-basal  angle,  which  is  marked  and  rectangular; 
disc  closely  set  with  large,  round  granules,  with  two,  rather 
large,  backwardly  directed  tubercles  overhanging  the  base,  in 
the  middle;  sides  with  rather  coarse  granules  above,  becoming 
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finer  below  and  reaching  almost  to  coxae.  Elytra  (6  x  4*5  rom.) 
subparallel  on  sides,  shoulders  rounded ;  base,  from  certain 
directions,  appearing  very  feebly  emarginate;  stria*  shallow, 
punctures  small,  open,  rather  indefinite;  interstices  with  small 
granules,  the  third  and  fifth  slightly  more  elevated,  with  some- 
what larger  granules;  lateral  interstices  non-granulate.  Under- 
surface  somewhat  depressed  at  base;  with  large  punctures  sepa- 
rated by  narrow  ridges,  forming  an  irregular  reticulum,  these 
punctures  most  marked  on  second  and  apical  portion  of  first 
segment,  obsolescent  on  metasternum.  Anterior  coxce  con- 
tiguous; anterior  tibise  feebly  curved,  posterior  feebly  incurved. 

9-  More  ovate;  undersurface  convex,  with  fewer  and  smaller 
punctures,  not  reticulate.  Dimensions:  (J,  10  x  4*5 mm.;  $, 
10  X  5  mm. 

• 

//a6.  — S.  Queensland:  Dalveen,  Darling  Downs,  Dalby,  Daan- 
dine,  Maryland,  Stanthorpe. —  N.S.W.:  Tenterfield. 

The  only  species  known  to  me  at  all  similar  to  the  above,  is 
the  species  I  have  identified  as  C  Mussoni  Blackb.;  from  that 
species,  the  present  one  differs  in  the  coar&er,  prothoracic  gran- 
ules, and  in  the  different  ventral  punctures. 

The  head,  with  its  outwardly  and  upwardly  directed  crests, 
is  reminiscent  of  Notonophes^  but  the  structure  of  the  prothorax 
clearly  shows  the  affinity  of  C.  auriculatus  to  the  Cubicorrhyn- 
chus-Acantholophus  complex.  The  basal  transverse  impression 
or  guttering  is  concealed  from  above,  but  can  be  seen  from  the 
side;  when  viewed  from  the  side,  the  posterior  portion  of  the 
lateral  margin  is  seen  to  bend  downwards  to  the  latero-basal 
angle. 

It  is  possible  that  C.  auriculatus  and  C.  Mussoni  should  be 
separated  from  CuhicorrhynchuSy  but  I  do  not  think  that  they 
can  be  referred  to  Aeantholophus. 

CUBICORUHYNCHUS   8PINIC0LLI8  Macl. 

Macleay,  op.  cit.j  1866,  p.332. 

(^.  Small,  elongate.  Clothing  dense,  brownish;  rostrum  and 
median  line  of  prothorax,  anteriorly  and  posteriorly,  clothed 


BY  E.  W.  FERGUSON.  451 

with   white;    elytra  variegate  with  grey;    undersurface  with  a 
hroad,  white  vitta  along  each  side;  setse  short,  dark. 

Head  convex,  separated  from  rostrum  by  a  transverse  impres- 
sion in  front,  curving  backwards  along  inner  side  of  supraorbital 
crests;  forehead  with  two,  small  granules;  crests  prominent, 
directed  upwards  with  a  slight  inclination  outwards.  Rostrum 
not  excavate,  lateral  margins  not  raised,  median  line  slightly 
depressed,  base  with  feeble  indications  of  two  oblique  ridges. 
Scape  moderately  robust.  Prothorax  (2*5  x3mm.)  with  a  strong 
dentiform  tubercle  or  spine  about  middle,  a  slightly  smaller  one 
more  anteriorly,  and  a  small  spine  anterior  to  subapical  constric- 
tion; lateral  margins,  from  middle  to  base,  formed  by  a  strongly 
granulate  ridge,  sloping  inwards  to  base;  disc  with  median  line 
impressed  anteriorly  and  posteriorly,  sometimes  carinate  in 
middle  portion:  set  with  small,  upriglit  granules,  absent  from 
anterior  and  posterior  portions  of  the  disc,  also  with  two,  small 
tubercles  on  each  side  of  median  line  at  base;  sides  with  a  few 
granules  above.  Elytra  (5  x  3*5  mm.)  suboval,  strongly  rounded 
to  base,  humeral  angle  with  a  small  granule;  disc  striate-punc- 
tate,  punctures  small,  each  set  with  a  small  seta;  interstices  with 
small  granules  obscured  by  clothing,  more  evident  posteriorly 
and  laterally.  Undersurface  rather  feebly  concave  at  base,  set 
with  rather  small  punctures,  obscured  by  clothing.  Anterior 
coxw  contiguous;  tibiie  feebly  curved,  almost  straight. 

$.  More  ovate;  undersurface  convex.  Dimensions:  (J,  9  x  So, 
^,  9xj4mm. 

ffab.—W.A,:  King  George  Sound,  Kellerberrin. 

Closely  allied  to  C  aurigena  and  C  setosus^  from  the  latter  of 
which  it  may  readily  be  distinguished  by  its  smaller  size,  and 
smaller,  prothoracic  granules.  The  differences  between  C.  npini- 
collis  and  C  aurigena  are  noted  under  the  latter  species. 

Sojne  doubt  has  been  cast  on  the  assignment  of  this  species  to 
CubtcQiThynchus,  In  general  appearance,  the  species  is  strongly 
suggestive  of  a  small  Acantholophus,  but  the  structure  of  the 
rostrum  is  essentially  that  of  a  Cubicorrhynchus,  and  it  is  united 
to  the  typical  forms  of  the  genus  by  intermediate  species. 
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CuniCORRHYNCHUS   AURIGENA    Blackb 

Ilybnt'rhynchu«  anrigena  Bhickburn,  Trans.  R.  Soe.  S.  Aust., 
1899,  p.89. 

Though  referred  by  the  author  to  llyborrhyiichus,  this  species 
is  certainly  a  Cubicorrhynchus,  and  allied  t<»  C.  sjfitticolfis. 
From  that  species,  it  differs  in  l)eing  somewhat  larger,  with 
more  parallel-sided  elytra.  The  internal,  oblique  ridges  on  the 
rostrum  are  more  evident,  and  tho  supraorbital  crests  are  larger 
and  more  outwardly  directed.  The  prothorax  is  rather  broader, 
with  the  lateral  spines  slightly  larger. 

My  only  specimen  is  a  female,  which  I  received  from  Mr.  H. 
\V.  Brown;  a  second  specimen  was  sent  to  the  liritish  Museum, 
and  determined  as  this  species  by  comparison  with  Blackburn's 
type. 

A  recent  visit  to  the  British  Museum  has  enabled  me  to  ex 
amine  the  type  of  (\  anrigena;  it  is  probably  a  male,  but  the 
abdomen  is  displaced;  it  differs  from  the  specimen  I  have  com- 
mented on  above  in  having  the  supraocular  crests  smaller;  in 
other  respects,  it  agrees  well,  and  I  think  the  two  specimens 
are  conspecific. 

Hab. —  W.A.:  Kalgoorlie,  Cue,  Beverley. 
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A  REVISION  OF  THE  GENERA  WITH  MICROSCLERES 
INCLUDED,  OR  PROVISIONALLY  INCLUDED,  IN 
THE  FAMILY  AXIXELLID.E;  WITH  DESCRIP- 
TIONS OF  SOME  AUSTRALIAN  SPECIES.     Part  i. 

(POUIPERA.) 

By  E.  F.  Hallmaxn,  llSc,  LiNXEAy  Macleay  Fellow  of 

THE  Society  in  ZooLociY. 

(Plates  xxi.-xxix.,  fi'^s.l-'J;  also  xxxix.,  ligs.(),7;  and  Text-figs.  1-9.) 

Genus  T  u  a  c  ii  Y  c  L  a  d  u  s  Carter. 

Defiititiun. — Axinelli(l{i'(?)  typically  of  arlx»ix»scent  habit;  with 
an  axially  condensetl,  i-eticulati.^  skeleton  of  spiculo-spongin  fibi-e. 
The  niegasc^lei-es  are  diactinal  and  of  a  single  category,  varying  in 
form  from  oxea  to  sti-ongyla.  The  cj|ai-acteri«tic  niicroscleres  ai-e 
spinispirula*,  to  which  are  usually  added  smooth  micnistrongyla. 

Type- species,    T.  IfPfinpindifor  Carter. 

Inclusive  of  those  hei-e  added  to  it,  Trachycladus  compnses 
now  se\en  species  (together  with  sevei-al  varieties),  all  of  which 
are  from  the  southern  and  south-eiistern  coast4s  of  Australia.  The 
hitherlo-dtNscriln'd  species  n;ferable  to  the  genus  are  four,  viz., 
T.  hnisplrnfiftr  Carter  (the  tyi>e-si)ecies),  and  the  three  described 
by  lx?ndenfeld,  very  imjiei'fectly,  uinler  the  names  Spimphitra 
dif/ifafa^  S.  hncffrium,  and  tSpirophurfifndujiffifn:  but,  for  reasons 
already  indicate<l  in  my  previous  i>aper,  1  reject  the  last-named, 
rt»legating  it  to  the  synonymy  of  7\  dujitatuH — a  i-edescrijition  of 
which  is  given  below.  The  other  two  sjiecies,  T.  ffPvitfplrfUi/'er 
and  7\  hndrriniu^  aixi  apj)ai-ently  unrepi*esent<'d  among  those  ex- 
amined by  me;  but  the  latt<;r  may  prove  to  Ik)  identical  with  T, 
pHstidotfun,  sp.n.  The  sjHJcimens  fi-om  Port  Phillip  I'ecoitled  and 
briefly  descril)ed  as  examjyles  of  7'.  hvvu<pii^dtjW  by  I)endy(7) 
appear  to  me  to  represent  at  least  two  distinct  forms,  which  1 
descriln*  Ixilow  as  varieties  of  T.  reteiwrosns,  sp.n.,  and  of  T. 
dly  ifnt  II  s  i-esj  )ect i  vely . 


454  REVISION  OF  THE  AXINELLID^,  i., 

In  the  characters  which  it  combines,  the  genus  is  a  most 
anomalous  one ;  and  the  ({uestiou  of  its  relationship  affords 
scoj>e  for  considerable  speculation.  Tlie  form  of  the  spini- 
spiruljv  irresistibly  suggests  their  derivation  from  spirasters  ; 
and  this  view  of  their  origin  receives  strong  support  from  the 
fact  that  identically  similar  spicules — which  undoubtedly  are  de- 
rived fn)m  spii*asters — occur  in  Sfnrantrella  (1)  spinispiruiijera 
(Carter)  Dendy(7),  and  Spirastrella  {^)  dil-cUata  (Kieschnick) 
Thiele(39),  and  from  the  fact  that,  in  the  latter  species  (which  is 
apjmrently  unicjue  in  this  respect  among  the  Spirastrellidte),  the 
megascleres  are  united  into  definite  fibres  by  means  of  spongin. 
Also  in  support  of  this  view,  is  the  fact  of  the  presence  of  micro- 
stixMigyla.  On  the  other  hand,  in  structural  featui'es  of  the 
skeleton,  the  genus  conforms  to  a  type  which  is  chaiucteristic  of 
genera  in  which  the  microscleres  are  sigmata  or  are  such  as  are 
known  to  occur  in  association  with  sigmata.  Trachycladus, 
therefoi-e,  api>ears  to  form  t%  connecting  link  between  the  Spira- 
strellidte and  the  sigmatophon)us  section  of  the  Moiiaxcmida,  and 
provides  ground  for  the  view  that  these  two  groups  are  derived 
fi*om  a  common  Monaxonid  stem.* 

As  the  several  species  agi*ee  very  closely  in  by  far  the  greater 
numl)er  of  their  charactei-s,  a  preliminary  general  account  of  them 
is  desirable  in  oi-der  to  obviate  to  some  extent  the  necessity  of 
repetition  in  their  separate  descriptions. 

With  the  possible  exception  of  T.  bactfrium — which  is  described 
by  Lendenfeld  as  **eiforniig,  mit  schmaler  Basis  festgewachsen  " 
— all  the  species  ai*e  of  ramose  habit,  typically  stipitate  and  more 
or  less  arboivscent,  with  branches  which  are  circular  or  nearly 
so  in  cn^ss-section  (occasionally  somewhat  compi*essed  in  7\ 
retepo7UfifH8),  and  never  of  considerable  stoutness;  in  T,  pn^fiulostis 
alone,  the  branches  generally  remain  much  abbreviated,  closely 
crowded,  and  moit;  or  less  coalesced  together  proximal ly,  thus 
sonH^times  (through  excessive  reduction  and  fusion)  pn)ducing  a 

*  III  this  connection,  I  may  mention  that  evidence  is  not  wanting  which 
would  juHtify  the  liypotlieRifl  that  Kigmata  and  chelie  have  originated  from 
8pii-a8tei*H«  perhapK  independently:  and  it  is  even  possible  that  the  acan- 
thosclei-es  of  the  Desniacidonido;  ai*e  similarly  derived. 
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compact  solid  mass,  or  head,  with  digitifomi  protuberances 
(PI.  xxi.,  fig. 5);  occasionally,  in  the  case  of  T.  rrtfporosuHy  the 
sponge  may  remain  unbranched — consisting  simply  of  a  long  and 
slender,  undivided  stem.  Accoi-ding  to  the  species  (or  variety), 
the  branches  may  be  either  cylindrical,  dist^lly  expanded  (i.e., 
more  or  less  clavate),  or  gradually  tapered.  Anastomosis  between 
the  branches  occurs  to  a  greater  or  less  extent  almost  invariably, 
except  perhaps  in  the  case  of  T.  releporomis.  The  mode  of 
branching  is  pi*obably  never  dichotomous,  though  occasionally  it 
may  appear  so;  normally  at  any  rate,  the  branches  ainse  latei'ally 
and  adventitiously. 

The  oscula  are  of  small  size,  very  seldom  as  much  as  1  mm.  in 
diameter,  and  are  generally  scattered  over  the  surface  irregularly; 
in  7\  rftp/jorottus,  however,  they  show  a  decided  tendency  to  be 
arranged  in  longitudinal  series,  especially  along  the  edges  of  the 
branches  when  these  are  compressed.  In  T.  puHtulotfttif,  the 
oscula  are  restricted  almost  entirely  to  the  distal  parts  of  the 
branches,  while  in  7\  hnctf*rium  they  are  said  to  occur  ari*anged 
in  groups. 

The  surface  is  sm(X)th,  or  is  i)i'ovided  with  numereus  minute 
pi*oniinences  (up-pushings  of  the  dermal  layer)  j)rtKluced  by  the 
extremities  of  impinging  skeletal  fibres.  These  elevations  con- 
stitute a  marked  feature  of  the  surface  only  in  T.  pnstulosns  (and 
T.  hnctcrium  ?)  in  which  they  have  the  appearance  of  small 
pimples,  and  in  T.  tfcahrosun  (PI.  xxi.,  fig.i;  PI.  xxviii.,  fig.6),  in 
which  they  take  the  form  of  minute  shai-p  conuli;  in  the  remain- 
ing species,  they  are  either  imperceptible  or  produce  merely  the 
appt»arance  of  graruilation.  Tn  any  case,  whether  sui'f ace-eleva- 
tions occur  or  not,  each  point  on  the  surface  at  the  extremity  of 
a  skeletal  fibre  is  the  location  of  a  small  area  over  which  the 
dermal  membrane  is  adherent  to  the  underlying  tissues  and  free 
from  dermal  j>ore^s,  whilst  elsewhere  it  overlies  subdermal  sjwices 
and  is  perforated  by  numerous  pore«.  Tlie  pores  are  either 
scatt<M'ed  singly  and  for  the  most  part  sul>equidistantly,  at  an 
avei'age  distance  apart  not  much  exceeding  their  own  diameter, 
as,  for  example,  in  T.  dujitahns  and  its  vaneties(Pls.xxvi.,  xxviii.); 
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or  they  are  closely  arranged  in  subcircular,  sieve-like  groups,  as 
in  T.  reteporosua  and  T.  pusiulottus  (PL  xxvi.,  figs. 4,  5,  7,  8;  PL 
xxvii.,  iigs.5,  6).  In  the  latter  species,  the  surface  presents  a 
minutely  reticulate  appearance. 

Dried  ^^)eciinens  are  whitish  on  the  surface,  owing  to  the 
presence  of  a  thin  dermal  crust  of  spinispiral  microscleres;  in 
alcohol,  the  colour  varies  in  the  different  species,  fi*om  whitish- 
gitjy  to  pale  orange-yellow.  The  colour  of  living  specimens — 
known  so  far  only  in  the  case  of  T,  reteparosiufj  in  which  it  is 
brilliant  orange,  red  or  scarlet — is  probably  always  to  some 
extent  determined  by,  or  dependent  upon,  that  of  a  symbiotic 
Myxophycean  alga,  which  appears  to  be  invariably  present  in  all 
the  species,  often  in  enormous  numbers. 

The  main  skeleton,  which  is  composed  of  non-plumose  spiculo- 
spongin  fibres,  is  almost  exactly  similar  in  its  conformation  (except, 
presumably,  in  7\  bacterium)  to  that  described  by  Vosmaer*  as 
typical  of  the  genus  Axhiella  (s.str.).  Tn  the  central  region  of 
each  branch,  it  forms  an  abruptly  delimited  dense  core,  or  axial 
fune,  composed  of  ramifying  and  interuniting  longitudinal  main 
fibres  additionally  coiuiect'ed  (more  or  less  obli(|uely)  by  a  greater 
or  lesser  number  of  transvei*se  fibres,  and  presenting  (in  longi- 
tudinal section)  a  somewhat  lattice-like  arrangement  (PL  xxvi., 
fig.  1);  and  extra -axially  it  consists  mainly  or  almost  solely  of 
very  sj)arsely  ramifying,  radial  fibres,  which  arising  as  bran<'hes 
from  tlie  longitudinal  fibres  (usually  at  some  distance  within  the 
axial  fune),  run  outwaixls  to  the  surface  at  apj)roximately  e({ual 
distances  ajmrt,  and  are  coiuiected,  only  at  irregular  and  usually 
distant  intervals,  by  spongin-ensheathed  single  spicules  and  by 
paucispicular  fibres  of  a  single  spicule's  length  (PL  xxv.,  fig.  1). 
The  fibies  are  composed  chiefly  or  almost  entirely  of  spicules, 
which  are  arranged  for  the  most  part  parallelly  or  nearly  so 
(though  not,  as  a  rule,  very  compactly  nor  in  a  very  oitlerly 
fashion);  and  this  arrangement  is   maintained  to  the  very  ex- 


*  VoBiimer,  (•.  C.  J.,  *'0n  the  diHtinction  between  the  genera  Axin^-Jfa^ 
Phakdlia^  Avantfidia,  etc."  ZooL  Jahrb.  Suppl.  xv.,  1912,  p.310,  PL  xvi., 
tigs.t),  6. 
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treinities  of  the  (radial)  fibres,  the  tcniiinal  spicules  of  which 
show  no  tendency  to  spi^ead  peuicillately.  The  outUnes  of  the 
fibres,  as  seen  in  cmss-section,  ai-e  very  irregular  (PI.  xxvi.,  fig.9). 
In  the  axial  region  of  the  skeleton,  the  fibi-e-spicules  ai-e  less 
compactly  and  less  regularly  arranged  than  in  the  radial  fibres, 
and  the  appearance  of  irregularity  is  much  increased  by  the 
pi-esencc  of  many  additional  spicules  lying  Imtween  the  fibres; 
outside  the  axial  region,  interstitial  megascleres  are  exceeclingly 
rare.  Tlie  characteristic  microsclercs — the  spinispirulai — ai-e 
scattei-ed  always  in  great  abundance  throughout  all  parts  of  the 
interior,  and  at  the  surface  occur  closely  crowded  in  a  well-defined 
layer,  which  constitutes  the  dermal  skeleton.  The  mici-osti-ongyla, 
when  present,  ai*e  confined  to  the  extra-axial  choanosome. 

The  chief  specific  differences,  in  so  far  as  structural  features  of 
the  skeleton  ai-e  concerned,  are  with  respect  to: — (i.)  th(»  density 
of  the  axial  fune;  (ii.)the  i-atio  between  the  diameter  of  the  fune 
and  that  of  the  whole  branch;  (iii.)  the  stoutness  of  the  skeletal 
fibre^s;  (iv.)  the  amount  of  spongin  enteiing  into  the  comjKisition 
of  the  fibre>4;  (v.)  the  friHiuency  of  connection  betwetjn  th(^  radial 
fibit's  by  me^ns  of  transvei*se  fibres;  and  (vi.)  the  angle  of  in- 
clination of  the  radial  fibres,  i.r.,  their  direction  relatively  to  the 
longitudinal  axis  of  the  branch.  A  further  difference,  however, 
is  presented  by  T.  ptiHtnlosiis^  in  which  the  skeleton  is  axially 
condensed  only  in  the  stalk  and  in  the  lowermost  i»ortions  of  th(< 
branches:  while  in  T,  bucfrriuyn,  ajjparently,  an  axial  coudenstition 
is  not  (ieveloiKxl.  In  oi-der  most  nradily  to  perceive,  and  also 
most  accurately  to  det(jrmine,  the  distinctive  characters  of  the 
skeleton  in  the  different  si)ecievS,  it  is  necessary  to  study  the 
skeleton  freed  of  the  soft  parts. 

•  Tlie  megascleres  are'  slightly  curved  oxea  and  strongyla  (and 
rare  styli),  <x;curnng  intermingled,  and  connected  by  intermediate 
forms;  the  oxea,  on  the  average,  are  slightly  longer  and  stouter 
than  the  strongyla  and  not  so  nearly  of  uniform  diameter,  but 
otherwise  differ  from  them  only  in  the  character  of  their  ex- 
tn»mities.  Both  in  regard  to  the  shape  and  the  size  of  the 
megasclei'es,  the  two  sjH^cies  differing  most  widely  are  T.  scabrusns 
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and  T.  reteporosus:  in  the  former,  8tix)ngyla  ai*e  extremely  rare, 
and  the  megascleres  are  almost  exclusively  shai'p-pointed,  fusiform 
oxea,  attaining  a  maximum  size  of  530  by  27 /it;  in  the  latter, 
strongyla  and  oxea  are  about  equally  numerous,  the  oxea  are 
mostly  more  or  less  blunt-pointed  and  but  very  slightly  fusiform, 
and  their  maximum  size  usually  does  not  exceed  300  by  8/ti,  Tn 
most  of  the  species,  a  certain  proportion  of  the  megasclei*es  (ap- 
parently those  alone  which  occur  extra-fibrally  in  the  axial  region 
of  the  skeleton)  are  found  to  attain  an  increasingly  larger  size  b» 
one  proceeds  towards  the  older  portions  of  the  sponge,  with  the 
i-esult  that,  in  the  stalk,  the  maximum  size  of  the  megascleres  is 
notably  greater  than  in  the  uppermost  parts  of  the  branches;  and 
these  largest  spicules,  even  in   the  species   in  which   strongyla 

abound,  are  almost  without  exception  oxea.     The  spicules  of  the 

• 

fibi*es  are  no  larger  in  the  stalk  than  elsewhere*. 

The  spinispirulaj  are  minute,  entirely  spinulous,  for  the  most 
part  regularly  corkscrew-shaped  spicules,  rarely  of  more  than  two 
complete  turns;  in  addition,  they  comprise  a  series  of  simpler 
forms,  of  vaiious  shapes  ranging  from  that  of  a  much  contort  S» 
through  Q-shaped  forms,  to  straight  or  neai-ly  straight  rods  (Text- 
fig.  3).  The  proportionate  number  of  these  simpler  forms  varies  in 
the  different  species^  but  the  degi'ee  of  variability  in  this  respect, 
as  well  as  in  other  chanwjtei*s  of  the  spirulae,  is  not  sufficient  to 
be  of  diagnostic  value.  An  exception  to  this  rule,  however,  is 
possibly  afFoixled  by  the  spirulie  of  T.  Ifevi^pirfdi/er^  which  have 
been  described  by  Carter  as  smooth;  but  it  is  moi*e  pi'olwible  that 
the  spicules,  in  this  case,  were  not  examined  under  a  sufficiently 
high  power  to  render  their  spination  visible. 

The  microstixingyla  are  inconstant  in  occurrence,  and  they 
may  be  either  numerous  or  scaree,  or  perhaps  sometimes  entirely 
absent,  in  different  specimens  of  the  same  species;  at  any  rate, 
this  was  found  to  be  the  case  in  J\  dujilalus  (typical  variety), 
and  7\  reteporottutt  (var.  !) — of  which  alone  a  numlKM*  of  specimens 
were  available  for  examination.  That  they  are  proper  spicules, 
however,  and  not  merely  pathological  })roducts,  is  rendered  certain 
by  their  degree  of   uniformity  in  size  and  shajn;.      Occasional 
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malformed  individuals  (occurring  least  rarely  in  T.  diyitatus)  are 
met  with  amongst  them;  oud,  in  7\  pfufhilotnin^  they  are  in  part 
i"educed  to  spheres:  but  otherwise  they  have  the  form  of  short 
straight  ixxls,  rounded  at  the  extremities,  often  centi-otylote, 
always  quite  smooth,  and  usually  relatively  stout. 

The  canal-system  (PI.  xxiv.,  fig.3;  PI.  xxv.,  fig.2)  is  of  the 
aphodal  type,  with  oval  to  spherical  flagellated  chambers,  though 
with  extremely  short  aphodi.  The  chambers  measure  from  25 
to  35/1  in  diameter,  and  occur  closely  scattered  throughout  the 
entire  extra-axial  choanosome;  within  the  region  occupied  by  the 
axial  skeleton,  however,  they  ai-e  absent,  except  in  the  youngest 
portions  of  the  sponge  (i.<^.,  towards  the  extremities  of  the 
branches).  In  conformity  with  the  symmetry  of  the  skeleton, 
the  main  inhalant  canals  proceed  from  the  subdermal  spaces 
towards  the  interior  in  a  radial  dii-ection,  parallel  to  that  of  the 
radial  skeletal  fibres,  and  ai*e  traceable  inwards  almost  to  the 
axial  fune;  at  their  connnencement,  they  ai-e  of  such  diameter  as 
to  be  very  distinctly  visible  to  the  naked  eye,  when  a  thin  layer 
is  pai-ed  from  the  surface  (PI.  xxvi.,  fig.2).  The  subdermal 
spaces  are  inex tensive — least  so  in  7'.  pinttulotrns.  The  ecto- 
somal  layer,  or  dermal  membrane,  varies  in  thick ne^js  in  the 
different  sj)ecies,  from  50//.  in  7\  rHpiPorotnis  U.)  (occasicmally) 
140/1  in  7\  /(Mti//a(iut,  and,  when  best  developed,  has  very  much 
the  appearance  of  a  thin  cortex;  it  is  densely  packed  with  spirulte 
usually  throughout,  or  nearly  threughout,  its  entire  thickness. 

In  none  of  the  species  were  ova  or  embryos  observed. 

Trachycladus  SCABK08U8,  sp.nov. 
(PI.  xxi.,  fig. 4;  PI.  xxiii.,  fig.9;  PI.  xxviii.,  fig.6.) 
Diaijnosis. — Branches  cylindrical,  rather  slender;  of  approxi- 
mately uniform  diameter  throughout  their  length,  Sui-face  densely 
beset  with  small,  sharp  conuli  formwl  by  the  extremities  of  the 
radial  skeletal  fibres.  Dermal  layer  com j)aratively  thin;  superfici- 
ally packed  with  spiruW.  Oscula  and  pores (?).  Skelet<m  with  an 
extremely  dense  axial  fune  of  diameter  exceeding  the  length  of  the 
I'adial  fibres.  Radial  fibres  dii*ected  nearly  perpendicularly  to  the 
skeleton-axis,  mostly  between  120  and   170/x  in  stoutness,  com- 
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posed  almost  solely  of  spicules.  Megascleres,  sharp- pointed  fusi- 
form oxea,  rarely  passing  into  strongyla,  and  less  rarely  into 
styli;  maximum  size,  480  x  23/x  in  the  branches,  occasionally  as 
much  as  530  x  28 /#  in  the  stalk.     Micn>strongyla  scarce. 

Loc. — Off  Port  Jackson.     ("Thetis"  Expedition). 

Extfriml  features. — The  species  is  known  from  a  single  example 
(Pl.xxi.,  fig.4),  108  mm.  in  total  height,  consisting  of  an  elongated 
slender  stalk  and  irregularly  disposed  cylindrical  branches  from 
2*5  to  4  mm.  in  diameter.  The  specimen  (which  is  investtxi  over 
portion  of  the  exteiior  by  a  calcareous  bryozoan)  is  only  imper- 
fectly preserved,  having  evidently  suffered  some  amount  of  dessi- 
cation  prior  to  being  placed  in  alcohol — in  conse(|uence  of  which 
the  dermal  layer,  while  remaining  (juite  intact,  has  to  some 
extent  shrunken  inwards  upon  the  underlying  skeleton.  To 
this  circumstance,  in  all  probability,  is  largely  due  the  marked 
degree  in  which  the  surface  is  rendered  conulose  by  the  outer 
ends  of  the  skeletal  fibres  (PI.  xxviii.,  fig. 6):  nevertheless,  so 
coarse  and  stiff  ai-e  these  fibres  that,  even  in  the  best-pi*eserved 
specimens,  the  surface  would  almost  certainly  show  some  decided 
visible  effect  of  their  impingement  on  it,  and  at  least  would  be 
asperous  and  harsh  to  the  touch.  The  conuli  ai-e  seldom  much 
above  \  mm.  in  height,  very  close-set,  and  of  haixi  feci;  they  are 
such  that  the  surface  has  much  the  appearance  of  that  of  a  fine 
i-asp.  Tlie  dermal  membrane  is  very  thin  and  very  closely 
adherent,  acconmiodating  itself  exactly  to  the  sharply  contoui^ed 
surface-ineiiualities ;  presumably  it  has  undergone  considerable 
contraction,  since  neither  jKJi'es  nor  oscula  are  detectible.  In 
consistency,  owing  partly  to  its  somewhat  dried  and  shi-unken 
condition,  but  perhaps  mainly  to  its  very  dense  skeleton,  the 
specimen  is  tough  and  hard,  almost  incompressible;  the  branches 
ai*e  stifHy  tiexible.  The  colour  is  bixiwnish-grey  on  the  surface, 
and  dark  brown  in  the  interior. 

Skeleton, — The  pi-epai*ed  skeleton,  as  seen  in  its  entirety  (PI. 
xxiii.,  fig. 9),  is  of  a  faintly  brownish,  light  grey  colour,  and  con- 
sists of  a  very  stout  and  solid  looking  core,  with  coarse  and  stiff, 
bristle-like,  short  radial  fibres  projecting  tlicrefi*om  on  all  sides, 


in  moderately  close  array,  almost 
at  ri)rht  angleH;  when  dry,  it  is  hard 
and  brittle.  The  core  occupies  never 
lens  than  half  the  diameter  of  the 
branehes,  and  the  radial  fib  rex 
seldom  exceed  I  mm.  in  length. 
The  latter,  which  arr  connected 
only  veiy  sparsely  by  paucinpicular 
ti-ansverw)  fibres  {of  a  single  spicule's 
lenj^th),  vary  in  HtoutnesH  f roni  about 
110  to  tOO/ior  )to,andarecompoF>ed 
almost  solely  of  spieiilex, — theii 
spon^in  being  iiisiiHicient  in  quan- 
tity to  form  an  external  sheath,  and 
becoming  discernihle  only  aftei- 
staining,  'nie  fibres  of  the  central 
axis  whit'h  also  are  but  very  scantily 
pnn'idwl  with  spongin,  have  their 
spicules  less  closely  compacted  than 
the  radial  fibres,  and  form  so  den-se 
a  lattice-like  ■■eticulation  that,  ex- 
L'ept  ill  mo<lcrat«ly  thin  sections,  the 
outlines  of  individual  fibres  can 
seldom  be  dlstinguishetj,  and  open 
mesheti  do  not  appear. 

JfiyasclTfu. — Tliese  are  alinOBt 
exclusively  oxea,  slightly  and  usu- 
ally somewhat  angu lately  curved, 
fusiform,  with  gradually  and  regu- 
larly tapered,  nejirly  always  acutely- 
pointed  extremities;  hut  strongyla 
and  scarcer  styli  also  occur — more 
especially  in  the  stalk,  where  the 
proportional  numlier  of  the  former 
may  exceed  one  in  fifteen.  In  the 
9talk  also,  occasional 


Tpnt-fin.  i.—Trafhytlii<lii»  fca- 
hcwii".  Jitv^HHcleren:  a,  from 
thcKtalk;  b,  from  the  bruicbcs. 
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met  with,  as  in  T,  digit  at  us  and  T.  piisfufofnut;  and  the  mega- 
scleres  are  there  of  notably  greater  size  than  elsewhere.  The 
strongyla  are  mostly  not  quite  cylindrical  in  shape,  but  slightly 
fusiform;  they  are  of  lesser  length,  on  the  average,  than  the 
oxea,  and,  in  the  case  of  the  shortest,  are  relatively  much  stouter. 
Although  sti*()ngyla  are  present  in  far  greater  number  than  styli, 
spicules  intermediate  in  form  between  them  and  oxea  are  of  less 
frequent  occurrence  than  those  intenuediate  between  styli  and 
oxea.  The  maximum  size  of  the  megascleres  is  not  greater  than 
480  X  23 /i  in  the  branches,  and  alK)ut  530  x  2SfjL  in  the  stalk; 
the  oxea  are  very  i*arely  less  than  330/x  in  length,  and  propor- 
tionately slender,  but  the  shortest  strongyla  (which  may  exceed 
20/x  in  stoutness)  fall  below  200 /x. 

Mici'()scJf*rfR. — The  spirulie  are  mostly  of  l>etween  1  and  2  turns 
and  from  2  to  3/li  in  stoutness;  Q-shaped  forms  are  rather  scarce, 
and  straight  rods  rare.  The  microstrongyla  are  very  scarce, 
seldom  centrotylote,  and  fi*om  15  x  3  to  20  x  5/x  in  size. 

Track YCLADU8  fastioatus,  sp.nov. 
(PI.  xxi.,  fig.l;  PI.  xxiii.,  fig.  10.) 
Diaynoais. — Profusely  branched.  Branches  elongated  and 
tapering;  anastomosing  at  points  of  contact.  Surface  smooth 
and  glabn>us.  Oscula  (?).  Dermal  layer  strongly  developed, 
dense,  opaque;  with  closely  packed  spirulte  forming  a  layer  70- 
140/x  thick.  Inhalant  poi-es  dispersed  singly.  Skeleton  with  a 
rather  dense  axial  fune,  of  diameter  generally  less  than  the  length 
of  the  radial  fibres.  Radial  fibres  directed  at  an  angle  of  from 
35°  to  BO''  with  the  skeleton-axis;  very  rarely  more  than  20-25 /a 
in  stoutness;  their  spicules  cemented  by  a  scarcely  perceptible 
amount  of  spongin.  Extra-axial  connecting  fibres  few,  mostly 
unispicular.  Megascleres  almost  exclusively  diactinal,  mostly 
more  or  less  rounded  off  at  the  ends,  very  commonly  approximat- 
ing in  form  to  strongyla,  but  nearly  always  more  or  less  (slightly) 
fusiform;  only  slighter,  if  at  all,  of  greater  dimensions  in  the 
stalk  than  elsewhere;  in  maximum  size  very  i-arely  exceeding 
520  x  9/[i,  and  at  most  560  x  12/x.  Microstrongyla  abundant  in 
some  parts,  scarce  in  others. 
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Loc, — Great  Australian  J^ight. 

External  feat  urea, — The  single  specimen  (PL  xxi.,  fig.l)  is  of 
luxuriantly  arborescent  habit,  and  measures  360  mm.  in  total 
height,  being  thus  the  largest  example  of  the  genus  yet  obtained: 
the  numlH»r  of  its  ultimate  branches  exce<Kls  one  hundred  and 
fifty.  The  branches  are  elongate!  and  relatively  slender,  gradu- 
ally tapei-ed,  distally  much  attenuated  and  flagelliform  ;  the 
stoutest  are  at  most  S  mm.  in  diameter  at  their  base*.  Tliey  ai-e 
richly  and,  in  places,  intricately  anastomosed,  forming  thus,  as 
well  as  by  their  multitude,  a  dense  and  somewhat  tangled  mass. 
Unfortunately  the  specimen,  although  in  alcohol,  is  not  very 
perfectly  preserved,  owing  t<)  its  having  temporarily  become  par- 
tially dried  (thix)ugh  breakage  of  the  vessel  containing  it)  while 
in  coui^se  of  transit  from  the  collecting  ground.  In  consequence 
of  this — mainly,  if  not  solely — the  bi'anches  are  without  exception 
much  wrinkled  hmgitudinally,  pre.senting  a  shrivelled  appear- 
ance; in  life,  apparently,  their  outline  in  cross-section  was  cir- 
cular. The  dennal  layer,  notwithstanding,  remains  intact,  and 
exhibits  no  outward  indication  of  having  been  detnmentally 
affected :  it  has  the  fonn  of  a  dense  and  tough,  opaque  membrane 
or  skin,  with  an  outward  appearance  and  texture  much  resembling 
that  of  rubber;  is  composed  almost  entirely  of  closely  crowded 
spirula^ ;  and  is  even  now  (after  possible  shrinkage)  usually 
between  90  and  120/x,  and  occasionally  as  much  as  140/ix,  in 
thickness.  Into  the  dermal  membrane  the  skeletal  fibres  do  not 
enter,  nor  do  their  extremities  ever  cause  the  surface  to  appear 
granular. 

Examined  with  the  naked  eye,  a  transverse  section  of  a  branch 
shows,  supei-ficially,  a  sharply  delimited  dense  layer,  0*2  to  0*4  nmi. 
in  width,  the  appeai*ance  of  which  is  extremely  suggestive  of  a 
cortex.  Under  the  microscope,  however,  the  seeming  cortex  is 
seen  to  consist  in  part  of  a  layer  belonging  to  the  choanosome, 
wliich  layer,  unlike  the  remainder  of  the  choanosome,  is  so  densely 
packed  with  parasitic  algal  rods  as  to  assume  a  whitish-opaque 
appearance  similar  to  that  of  the  dermal  layer  itself.  But,  in  all 
probability,  this  is  not  a  constant  feature. 
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Pre8iiinably  owing  to  their  having  become  cloned — aa  a  result 
of  the  contraction  undergone  by  the  specimen— oocula  are  not 
indiciiUnl;  in  life,  they  must,  at  any  rate,  have  been  of  very  small 
size.  The  dermal  }X)re8,  for  the  most  part,  have  also  disappeared: 
but  ti-aces  of  them  remain,  sufficient  to  show  that  they  are  dis- 
tri butted  singly  as  in  T.  du/ifnfus  and  its  varieties. 

Skpfpftm. — The  prepared  skeleton,  viewed  in  the  gross  (PI.  xxiii., 
fig.  1 0),  is  of  a  i>ale  creamy-white  colour,  and  shows  a  sharply- 
circumscribed,  dense  core-region,  of  diameter  rarely  less  than  one- 
third,  and  fi-equently  exceeding  one-half,  the  total  diameter  of 
the  branches.  The  extra-axial  skeleton  pn'sents  .somewhat  the 
a[)j)earance  of  fur,  being  composed  apparently  only  of  fine  silky- 
looking  outwardly -direct  **d  (t.^.,  radial)  fibres:  under  the  micro- 
scope, however,  the  radial  fibres  are  mostly  found  to  be  connected, 
though  as  a  rule  only  at  very  distant  and  irregular  intervals,  by 
delicate*  transverse  fibres,  often  in  the  ff)rm  merely  of  single 
spicules  unensheathed  by  spongin.  Even  the  component  spicules 
of  the  i*adial  fibres  are  I'arely  moi-e  than  4-  or  5-serial,  and  the 
spongin  cementing  them,  seldom  sufficient  to  form  a  visible 
sheath,  is  usually  so  small  in  quantity  as  bai-ely  to  be  perceptible 
even  in  stained  sections  of  the  skeleton.  The  main  fibres  of  the 
axial  skeleton,  save  in  the  stalk  and  the  basal  portions  of  the 
older  branches,  are,  for  the  most  part,  almost  equally  deficient  in 
spongin,  but  the  spicules  composing  them  ai'e  less  compwictly 
arrange<l  than  in  the  radial  fibres,  and  are  all  mostly  somewhat 
greater  in  number:  they  form,  with  the  aid  of  numerous  connect- 
ing fibres  and  spicules,  as  well  as  by  interunion  among  themselves, 
a  close*  and  rather  intricate  meshwork,  in  which  the  course  of 
individual  main  fibivs  cannot  be  easily  traced. 

Megasclerps. — The  megascleres  (which  are  appix)ximately  the 
same — though,  on  the  average,  perhaps  not  quite  so  slender — in 
the  stalk  as  in  the  branches)  comprise  a  goodly  proportion  of 
sharp-pointed  oxea:  but  the  great  majority  are  intennediate  forms 
showing  every  stage  of  transition  In^tween  oxea  and  strongyla; 
moderately  scarce  styli  also  occur.  The  more  sharply  pointed 
spicules  are  very  often  irregularly  ended,  sometimes  mucronate. 
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Their  curvftture,  in  proportiun  to  thrir 
lenf^h,  is  slight,  and  often  alfecta  only  a 
veiy  limited  portion  of  the  (.-entral  region 
of  the  spicule,  the  actines  thruughout 
nearly  their  whole  length  remaining; 
Htraight;  they  are  frequently,  therefurc, 
more  correctly  to  be  described  an  sym- 
metrically bent,  than  as  curve<l.  Except 
-in  this  renpect,  and  in  their  much  greater 
length,  they  most  resenihle,  on  the  whole, 
the  megascleres  of  T.  digitatiu  var.  t/nm- 
gylattts ;  the  stnmgyla,  however,  differ 
from  those  of  the  latter,  as  well  as  fron) 
those  of  the  other  two  npecies  in  which 
they  occur  plentifully,  in  that  they  are 
never  i^uite  cylindrical,  but  always  taper 
slightly,  with  nearly  uniform  gradualness, 
from  the  middle  to  either  end.  Their 
diameter  is  rarely  more  than  iine-flftieth 
of  theii'  length,  which  ranges  frum  about 
330  to  560^1. 

.l/itTosc/'VM. — The  spirulie  are,  without 
exception,  of  Icas  than  3  complete  turns, 
and  a.  very  considerable  pioportioii 
(amounting  to  at  least  25^)  are  of  lean 
than  1  turn — i.i*.,  are  more  or  less  (J- 
shaped;  they  freijuently  attain  to  2S  or 
3/1  in  stoutness.  Kod-shaped  derivatives 
are  common,  hut  are  very  seldom  niore 
than  8fi  in  length. 

The  microstrongyla — which  in  most 
parts  of  the  sponge  are  fairly  abundant — 
are,  with  rare  exception,  centrotylote  and 

rather    slender,    verj-    seldom    exceeding  Trxieh^ch^nt'^/tti^inaii 
2-5/4  ill  diameter;  but  occasional  stouter      Megaiicleres 


Text-fits.  2. 
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which  attain  a  diameter  of  4  or  5fi;  the  length  doeR  not  exceed 
1 7  /x.  Malformed  individuals,  such  as  are  of  frequent  occurrence 
in  2\  digitdUus  and  T.  pustiiloaus,  are  rarely  to  be  found. 

Track YCLADU8  digitatus  Lendenfeld,  et  varr. 

GphptcU.  diagnosis, — Branches  moderately  short,  cylindrical  to 
clavate,  occasionally  (abruptly)  pointed,  but  never,  so  far  as 
known,  gradually  tapered.  Surface  even,  smooth  to  faintly 
granular.  Oscula  scattered  irregularly  over  the  entire  suiiace, 
or  (in  the  var.  clavcU'mi)  arranged,  or  tending  to  become  arranged, 
in  two  longitudinal  rows  on  opposite  sides  of  the  branches. 
Dermal  membrane  varying  (in  the  different  varieties)  from  50  to 
120/x  in  maximal  thickness;  with  closely  packed  spirulm  through- 
out its  entire  thickness  (except  in  the  var.  stronyylatiis,  in 
which  the  spirulo"  are  confined  to  a  superficial  layer).  Dermal 
pores  dispersed  singly,  at  a  distance  apart  from  one  another 
generally  greater  than  their  own  diameter.  Skeleton  with 
moderately  dense  axial  fune  of  diameter  gi^eater  or  less  than  the 
length  of  the  radial  fibres.  Radial  fibres  directed  at  an  angle  of 
between  30"  and  60"  degrees  to  the  axial  direction;  varying  (in 
different  varieties)  from  50  to  90/ui  in  maximal  stoutness;  with 
spongin  rarely  sutticient  in  quantity  to  form  a  distinct  ensheath- 
ing  layer  external  to  the  spicules.  Megascleres — except  in  the 
var.  8trmufyl4Uu8  (in  which  strongyla  are  the  more  numerous) — 
consisting  chiefly  or  almost  exclusively  of  sharp-pointed  oxea;  of 
considerably  greater  maximum  size  and  generally  of  more  fusi- 
form shape  in  the  stalk  of  the  sponge  than  in  the  branches; 
maximal  size  in  the  stalk  varying  (in  different  varieties)  from  not 
less  than  350  x  lO/x  to  530  x  23 /x. 

Hcib. — South-eastern  coast  of  Australia. 

Trachycladus  digitatus,  t)rpical  form. 
(Pl.xxii.,  figs.l,  2;  PI. xxiii.,  fig.  1 ;  Pl.xxvi.,  fig.2;  Pl.xxvii.,  fig.l.) 

1887.  Spirophora  digitata;  Lendenfeld(26),  p. 7 94. 

1888.  Spirophorella  digitata;  Lendenfeld(27),  p.  236. 
1914.  IVcuihycladiis  diyitatus;  Hallmann(18),  p. 4 29. 
Diagnosis, — Branches    moderately   slender   (4    to    6  mm.    in 
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diameter);  approximately  of  uniform  diameter  throughout  their 
length,  or  slightly  pointed  terminally.  Oscula  scattered  irregu- 
larly. Dermal  membrane  up  to  80  or  90 /a  in  thickness.  Radial 
fibres  of  greater  length  than  the  diameter  of  the  axial  fune: 
rarely  as  much  as  75/x  in  stoutness.  Megascleres  almost  ex- 
clusively more  or  less  sharp-pointed  oxea,  varying  in  maximal 
size  (in  different  specimens)  from  300  x  9  to  380  x  1 1  /*  in  the 
branches,  and  from  440  x  15  to  510  x  17'5/x  in  the  branches. 

Loc, — Port  Jackson. 

Introductory, — The  following  description  is  based  on  four 
specimens  (all  in  the  collection  of  the  Australian  Museum),  two 
of  which  are  labelled  Spirophora  digitata  in  Lendenf eld's  hand- 
writing. Examination  has  also  been  made  of  a  small  piece  of  a 
British  Museum  specimen  labelled  with  the  same  name,  and,  so 
far  as  one  can  judge  from  its  spiculation, — the  fragment  being 
insufficient  to  provide  all  the  requisite  information  as  regards 
other  characters — this  is  of  the  same  species.  The  specimens, 
nevertheless,  are  considerably  at  variance  with  Lendenfeld's  de- 
scription of  *S^.  digitcUa^ — according  to  which  the  digitate  branches 
are  much  compressed  (4  mm.  broad  and  2  mm.  thick),  the  surface 
shows  "ein  feines  Netz  erhabener  Leisten,"  and  the  megascleres 
are  styli.  The  statement  regarding  the  megascleres  one  may 
reasonably  presume  to  be  erroneous,  inasmuch  as  styli  ai*e  other- 
wise unrecorded  as  occurring  in  the  genus  except  sporadically  as 
variants  of  oxea;  but  the  other  discrepancies  are  only  explicable 
on  the  assumption  either  that  the  specimens  (of  both  Museums) 
ai*e  mislabelled,  or  that  the  species  is  wrongly  described  in  respect 
of  its  external  characters.  The  view  here  taken  is  that  the  latter 
explanation  is  the  true  one.*  As  regards  the  evidence  for  the 
identification  of  Spirophordla  digitata  with  the  present  species, 
the  reader  is  referred  to  a  previous  paper  (18,  p.429). 

*  Certainly  no  implicit  reliance  can  l)e  placed  on  the  description;  for  it 
is  beyond  question  that  in  '^LHe  Chalineen  des  australischen  Gebietes/'  aii 
already  has  been  proven  to  be  the  case  in  the  **  Catalogue  of  Sponges  in 
the  Australian  Museum/'  some  (if  not  many)  of  the  descriptions  confound 
two  species  (by  ascribing  to  the  one  the  external  features  of  the  other), 
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Tlie  specimens  labelled  by  Lendenfeld  are  in  a  dried  and 
shrivelled  condition,  and  look  as  if  beach-worn,  the  more  exposed 
portions  of  the  surface  being  more  or  less  denuded  of  their  dermal 
layer  and  appearing  as  a  consequence  (owing  to  the  projecting 
ends  of  the  skeletal  fibres)  hispid  or  slightly  shaggy.  Their 
appearance  is  thus  considerably  different  from  that  of  the  other 
two  specimens,  which  are  in  alcohol  and  well  preserved.  As 
regards  the  latter,  it  is  to  be  noted  that  in  one  of  them,  as  in 
the  two  dried  specimens,  microstrongyla  are  present  in  great 
abundance,  whereas  in  the  other,  microstrongyla  are  extremely 
scarce;  but  as  both  are  exceedingly  alike  in  other  respects,  and, 
nioi-eover,  were  collected  in  the  same  haul,  it  is  impossible  to 
regard  their  differences  as  other  than  due  to  individual  variation; 
and  it  was  perhaps  owing  to  Lendenfeld's  having  examined  a 
specimen  provided  with  only  rare  microstrongyla  that  no  mention 
is  made  of  such  microscleres  in  his  description  of  the  species. 

External  /eafures. — The  external  habit  is  sufficiently  porti*ayed 
in  the  figures  (PL  xxii.,  figs.l,  2)  illustrating  the  two  better-pre- 
served specimens,  the  larger  of  which  measures  125mm.  in  height. 
The  branches  have  a  diameter  of  from  4  to  6  mm.;  and  the 
peduncle  is  of  about  the  same  stoutneas.  The  surface  is  smooth, 
and  glabrous  or  nearly  so — the  utmost  effect  occasioned  by  the 
impingement  of  the  skeletal  fibres  upon  it  being  (in  the  case  of 
the  alcoholic  examples)  a  faintly  granular  appearance  here  and 
there;  should  the  sponge  be  removed  from  alcohol,  however,  and 
allowed  partially  to  dry,  the  surface  assumes  a  minutely  pustu- 
lated appearance,  much  resembling  (on  a  small  scale)  that  of  the 
human  tongue.  The  irregularly,  and  rather  distantly  scattered 
oscula  are  never  much  greater  than  J  mm.  or  thereabouts  in 
diameter.      Some  of  the  main  exhalant  canals,  in  the  terminal 


and  even  the  figures  cannot  always  l)e  truRted.  In  proof  of  the  last  asser- 
tion, one  need  onl3'  compare,  for  example,  the  dcHcription  witli  the  figure 
in  the  casen  of  the  following  apeoies: — CeraochcUina  retepfcuc  (p.l^;  PI. 
xix.,  fig.  17);  Euchalinopfns  minima  (p.816;  PI.  xviii.,  fig.3);  Chalinodtu- 
(Iron  txiijunm  (p.819;  PI.  xxvi.,  fig.Bfi);  Chaiinodeiidron  minimum  (p.820; 
PI.  xxvi.,  tig.71);  and  ChaHnmhaphis  diyitaia  (p.822;  PI.  xxvi.,  fig.62). 
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part  of  their  course,  run  for  a  short  distance  close  below  the 
dermal  membrane,  and,  being  visible  through  it,  present  an  ap- 
pearance as  of  veins  ludiating  to  the  oscula.  Tlie  colour  (in 
spirit)  is  a  faintly  yellowish  pale  grey  with  the  least  possible 
tinge  of  olive-green;  at  the  same  time,  the  sponge  has  a  slightly 
subtransluccnt  appeamnce,  somewhat  recalling  that  of  wax.  The 
consistency  is  rather  Heshy,  moderately  soft,  yet  fairly  tough  and 
elastic;  the  branches  stand  firmly  erect. 

The  dernial  poi-es  are  disposed  in  the  manner  shown  in  PI. 
xxvi.,  fig.2,  and  PI.  xxvii.,  fig.l.  They  vary  from  30  to  Hbfi  in 
diameter,  and  number,  on  the  average,  between  60  and  70  per 
sq.  mm. 

Skeleton. — The  skeleton,  as  seen  in  its  entirety  (PI.  xxiii.,  fig.l), 
is  of  a  light  gi-eyish  colour,  tinted  very  faintly  with  brownish 
pale  yellow  in  the  condensed  axial  region  and  in  its  older  por- 
tions. By  reflected  light  alone,  the  axial  condensation  can  barely 
be  perceive<l,  iH'ing  obscured  from  view  by  the  extra-axial 
skeleton  ;  but  with  the  opposite  illumination, — as  when  the 
skeleton  is  held  directly  between  the  eye  and  the  light — it  is 
seen  as  a  sharply  delimited,  apparently  solid  core,  occupying 
about  one-fourth  the  diameter  of  the  branches.  The  exti-a-axial 
skeleton  apjwjars,  at  first  sight,  to  consist  solely  of  radially 
directed  fibres — 2  to  3  mm.  in  length — which  are  inclined  to  the 
forward  dii-ection  of  the  axis  at  an  angle  varying  from  about  30" 
in  the  distal  region  of  the  branches  to  about  45"  in  the  basal; 
but,  on  closer  inspection,  transverse  fibres  (very  i*are  towai*ds  the 
peripheiy  of  the  skeleton,  but  becoming  fairly  numereus  as  the 
axis  is  approached)  connecting  these  can  be  made  out.  The 
extra-axial  skeleton  is  luther  scanty — iti;  effectiveness  in  conceal- 
ing from  view  the  axial  condensation  being 'due  mainly  to  the 
veiy  obli(iue  inclination  of  the  radial  fibres. 

The  radial  fibres  are  from  30  to  70/t  (rarely  more)  in  stout- 
ness, and,  speaking  generally,  consist  almost  entirely  of  mega- 
scleres  regularly  arranged  in  close  parallelism, — the  spongin 
cementing  the  spicules  seldom  forming  a  very  well  defined 
sheath,   and   more  usually  being  so  small   in  quantit    as  to  be 
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barely  discernible  unless  stained.  The  main  fibres  of  the  axial 
skeleton  ai-e  mostly  coarser — up  to  90  or  100 /a  in  stoutness — 
and  much  more  sponginous,  and  the  spicules  composing  them  are 
less  compactly  arranged;  they  £oi*m  by  interunion  among  them- 
selves, and  with  the  aid  of  numenms  short  connecting  fibres,  a 
dense,  lattice-like  meshwork,  in  which  the  course  of  the  indi- 
vidual fibi-es  is  luther  difficult  to  tiuce.  Tlie  extra-axial  con- 
necting fibres  occur  at  irregular  intei'vals,  and  are  either  single 
(spongin-ensheathed)  spicules  or,  more  usually,  ai-e  composed  of 
several  (seldom  more  than  five  or  six)  disoitlerly-arranged  spicules 
interunite<l  by  s})ongin. 

Jfpf/a^c/ereit, — The  mega«clei*es   are   oxea   and    relatively  few 
styli,  the  number  of  the  latter  being  appi'oximately  somewhere 
between    one-fifteenth   and   one-thirtieth    that   of   the   former ; 
among  them,  an   occasional   strongyle  is  also  to  be  met  with. 
They  are  almost  invariably  curved, — as  a  rule  a  little  angulately; 
are  (with  the  exception  of   the  very  stoutest)  of  uniform,  or 
nearly  uniform  diameter  throughout  their  length  to  within  25/yt 
or  less  of  their  extremities;   and   usually  taper  thence,    either 
regularly  or  with  the  intermediacy  of  one  or  two  more  or  less 
abrupt  contractions,  to  a  sharp  or  only  slightly  rounded-of!'  point. 
Spicules  with  much  l>lunted  extremities,  however,  are,  in  some 
specimens,  by  no  means  uncommon.      A  certain  proportion  of 
the   irregularly-ended  spicules  terminate  mucronately.     Among 
the  niegascleres  of  the  stalk — rarely,  if  ever,  in  other  parts  of 
the  sj>onge — occasional  (yet  constantly  occurring)  ones  are  met 
with  which  taper  almost  (or,  if  stylote,  quite)  from  end  to  end 
in  one  direction,  i.e.,  are  markedly  anisoactinal.      In  the  stalk, 
also,  the  niegascleres  attain   to  a  much   greater  maximum  size 
than  elsewhere,  and  are  often  slightly  more  fusifonn  in   shape. 
In  three  of  the  examined  specimens  (including  among  them  the 
one  with  rare  microstrwngyla)  the  megascleres  are  of  approxi- 
mately   the   same   dimensions — ranging   from    about    160   (but 
rarely  below  200)  to  300 /x  in  length,  and  up  to  9 /i  in  stoutness, 
in  the  bi-anches,  and  attaining  a  maximum  size  of  440  x  15/x  in 
the  stalk :  in  the  fourth  specimen — in  which,  also,  the  megasclei'es 
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are  much  more  frequently  blunt-pointed — they  are  notably  larj^r, 
180  to  370fi  long  and  (at  most)  11^  atout  in  the  branches,  and 
ocvaeioually  attaining  to  510  x  17'!>/i  in  the  stalk. 

MicriMc/ert-g. — (i.)The  8piruI«(Text- 
lig.3)  are  motttly  of  less  than  2  turns,  ' 
mrely  of  more  than  2J.  Kod-shaped 
derivatives  of  thom,  of  all  lengths  be- 
tween -1  and  '23fi,  and  from  2  to  d'Sft 
in  diameter  are  fairly  common — nu 
beiiug,  say,  one  to  every  forty  or  fifty 
of  the  coiled  epieulex;  the  latter  rarely 
exceed  2'5fjt  in  diameter. 


Ti;xt-H|i.3.* 

(ii.)  The  microHtrongyla  are  imper- 
fectly dilferentiated  into  two  kinds:  (I) 
slenderei',  invariably  centrotylote  forms 
I'anging  in  length  from  12  to  27  fi  and 
in  diameter  from  less  than  1  fi  up  to  3 
or  35/',  and  (2)  stouter,  rarely  centro- 
tylote ones,  occasionally  as  much  as 
5  ft  in  jJianieter,  and  seldom  more  than 
20/1  in  length.  The  former  are  present 
in  i^ivAt  abundance  in  three  of  the  eX' 
amintnl  specimens,  but  are  almost,  or 
entirely  absent  from  the  fourth;  the 
latter  are  scarce  in  all  four  Bpecimena. 


*Spiml«  and  ir 
+  Trachycladti*  dij/Hat 
bnuicheB. 


ostrongyin  of  Traehycladni 
Me^tORclereH :  a,  from   tlie 
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Abnormal  forms  among  the  mici'ostrongyla  (of  the  kind  shown 
in  the  Text-fig.)  are  of  more  frequent  occuiTeiice  in  the  present, 
than  in  any  other  of  the  species  excepting  1\  pusitUomiSy  their 
propoi'tionate  number  being  not  less  than  one  in  thirty. 

Trachycladus  DIG1TATU8  var.  GRACILIS,  var.nov. 

(PI.  xxii.,  fig.3;  PI.  xxiii.,  fig. 2;  PI.  xxvii.,  fig.2.) 

Diagnosis, — Branches  slender  (2  to  3 "6  mm.  in  diameter);  of 
uniform  diameter  throughout  their  length.  Oscula  scattered 
irregularly.  Dermal  layer  with  closely  packed  spinilte  through- 
out its  entii'e  thickness.  Radial  fibres  of  lesser  length  than  the 
diameter  of  the  axial  fune.  Megascleres  almost  exclusively 
sharp-pointed  oxea;  stylote  modifications  much  more  frequent  in 
occuri'ence  than  strangylote;  maximum  size,  530  x  23/a  in  the 
stalk,  rarely  as  much  as  430  x  15fi  in  the  branches. 
Loc, — Port  Jackson. 

Occurring  in   the  collection  is  a  single  specimen  (labelled  as 
from  Port  Jackson,  and  well-preserved  in  alcohol)  which,  while 
presenting  the  more  essential  features  displayed  by  the  typical 
form  of  the  species,  yet  differs  in  many  respects  so  appreciably 
from  the  above-described  specimens  that  it  seems  advisable,  pro- 
visionally at  least,  to  regard  it  as  constituting  a  separate  variety. 
The  differences  which  distinguish  it  externally  (PI.  xxii.,  fig.3) 
are  chieily  these:  the  cylindiical,  untapered  branches  are  com- 
paratively slender,  measuring  only  from  2  to  3*5 mm.  in  diameter 
(the  specimen  itself  being   115  mm.  in  total  height);  the  con- 
sistency is  very  firm,  the  branches  being  stiflly  flexible  and  but 
slightly  compressible;  and  the  colour  superficially  is  a  subtrans 
lucent  slaty-grey,     llie  size  and  distribution  of  the  pores  and  of 
the  oscula  ai*e  much  the  same  as  in  the  typical  variety,  except 
that  the  poi-es  are  smaller  (not  exceeding  65 /n  in  diameter),  and 
their  linear  i-eticulate  arrangement  (PI.  xxvii.,  fig.2)  is  moi-e  pi*o- 
nounced.     As  in  the   typical   variety  also,   the  main  exhalant 
canals  leading  to  the  oscula  are  visible  through  the  dermal  mem- 
brane, presenting  an  appearance  as  of  veins;  but  they  are  here  very 
much  more  distinct,  and  are  traceable  for  a  much  gitMiter  distance 
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from  the  oocula.  The  derniKl  uicm-  / 
braoe  variett  from  50  to  over  1 00  (iiii«ly  / 
U>  l.'tUfi)  in  thicknesH,  and  ia  closely  / 
packed  throughout  with  Hpirulw.  | 

The  dixtitictive  iiitenial  featured  are 
the  veiy  much  greater  illative  develop- 
ment of  the  axial  f  une  hs  eoinparetl  with 
the  extntaxial  skeleton,  the  Hli;;htly 
stouter  and  nioi-e  Hpoiigitious  fibres,  and 
the  K^'eater  diniensiuns  of  the  mega- 
sclei'eh.  In  the  fii-st- mentioned  i-eBpwt, 
as  may  be  seen  fixim  the  figure(Pl,  xxv., 
fig.3),  the  Kkeleton  (which  in  of  a  pale 
biiiwniHli-grey  tint)  appiiwcheH  rather 
closely  to  th*t  of  T.  mwinwiw— inas- 
much as,  throughout  the  greatei'  jwrt 
of  the  length  of  the  branches,  tlie  axial 
condensation  occupies  not  li»s  than 
three -fourth  It  of  their  diameter;  only 
towaiils  the  exti'einitieN  of  the  braucbeti 
do  the  nulial  fibi'eH  become  distinclly 
apparent,  and  even  there  their  length 
never  much  exceeds  1mm.  The  diam- 
eter of  the  radial  tibres  varies  from  'iO 
to  over  80/t,  and  thcii'  sjiiculeH  are 
always  Hurroundetl  hy  a  wcll-iiefitied, 
though  usually  vciy  thin  laytr  of 
NponKin.  ITie  Npongin  <loes  not  extend 
to  the  very  extremities  of  the  fibres, 
but  terminates  (guite  abruptly  a  shurt 
distance  therefrom,  leaving  the  end- 
most  spicules  free. 

In  coi'respondence  with  their  greater 
stiiutneHH,  the  mpgascleres  (r/.  Text-Hgs. 
4  and  5)  are  slightly  more  fusiform  than 
in  the  typicAl  variety;  and  their  apict's 
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are  nearly  always  sharply  and  i*egularly  pointed.  Styli  are  of 
rather  frequent  occun-ence,  their  pi^oportionate  number  bein^ 
approximately  one  in  ten;  anisoxea  are  met  with  in  the  stalk 
and  very  rarely  also  in  the  bi-anclies.  They  range  in  length  from 
about  280  to  420  or  430/a  (with  a  maximum  stoutness  of  14  or 
15 /a)  in  the  branches,  and  up  to  530 /a  in  length  by  23 /a  in  stout- 
ness in  the  stalk. 

The  spirulie  and  their  derivatives  are  without  distinctive 
features,  either  as  i-egai-ds  size  or  relative  numl)ei's. 

The  microsti*ongyla  appear  to  be  exclusively  of  the  sUmter 
kind  occurring  in  the  typical  variety,  and  never  centi^otylote; 
they  ai-e  modei-ately  scarce,  and  attain  a  size  of  20  by  5/!i. 

Trachycladus  digitatus  var.  clavatus,  var.nov. 
(PI.  xxii.,  fig.4;  PI.  xxiii.,  fig.3;  PI.  xxv.,  fig.2;  PI.  xxvii.  fig.3: 

PI.  xxviii.,  fig.5;  Pl.xxix.,  fig.l.) 

Diayiwsis. — Branches  gi*adually  inci^easing  in  diameter  distally, 
thus  becoming  elongately  club-shapt»d  and  attaining  to  fair  stout- 
ness. Oscula  in  part  scattei-ed  irregularly,  and  in  part  (or  some- 
times almost  without  exception)  arranged  more  or  le«s  distinctly 
in  two  longitudinal  series  «m  opposite  sides  of  the  bi-anches. 
Radial  fibres  generally  nearly  twice  the  diameU»r  of  the  axial 
fune.  Megascleres  chiefly  sharp-pointed  oxea,  but  intermediate 
forms  between  these  and  strongyla  ai-e  moi*e  or  less  fitH|uent; 
stylotcj  modifications  comparatively  i*ai-e;  maximum  size  varying 
(in  different  specimens)  fi-om  400  x  14/i  to  \W  x  17/i  in  the  stalk, 
i-arely  exceeding  300  x  9/a  in  the  branches. 

Loc. — Port  Phillip. 

This  variety  is  l)ased  upon  thi*ee  specimens  markedly  distin- 
guished fi-oin  all  the  remaining  available  examples  of  the  species 
by  the  shape  of  the  branches,  which  gradually  increase  in  diam- 
eter upwai-ds  fnnn  their  base,  attaining  their  maximal  stoutneijs 
at  no  great  distance  from  their  extremities.  Two  of  the  speci- 
mens are  comprised  amongst  those  recorrled  by  ])endy(7)  as  ex- 
amples of  TravkycIadiiH  lan'iHjnrulifn'  Carter, — being,  namely, 
the  two  (with  the  reg.  nos.  415  and  1046)  referred  to  by  him  as 
distinguished  fi-om  the  others  by  their  more  rebust  and  stouter 
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branched  habit  and  the  more  evident  microspination  of  their 
spirulfe;  the  thii*d,  which  T  select  slh  the  type-specimen,  is  in  the 
collection  of  the  Australian  Museum. 

Extem<il  character. — Of  the  three  si)ecimens,  two  (which  are 
excellently  preserved  in  alcohol) — viz.,  the  Australian  Museum 
specimen  and  R.N.  1046 — ai-e  exceedingly  alike  in  all  but  size; 
the  former  (PI.  xxii.,  fig.4)  measui'es  145  mm.  in  total  height,  the 
latter  100  mm.  Their  branches  are,  without  exception,  circular 
or  nearly  so  in  ci-oss-section,  attain  a  maximal  stoutness  distally 
of  fn>m  10  to  12  mm.,  and  ai-e  seldom  more  than  5  mm.  in  diameter 
at  the  l)ase;  the  extremities  of  the  bi-anches  are  never  in  the  least 
degi*ee  pointed.  The  surface  is  perfectly  even  and  glabmus, 
without  the  faintest  ti-ace  of  granulation.  The  oscula  are  minute, 
seldom  as  much  as  0*4  mm.  in  diauieter,  and  for  the  most  part 
are  scattei-ed  irregularly ;  in  places,  however,  they  exhibit  a 
tendency  towards  a  longitudinal  serial  arrangement.  Excurrent 
canals  leading  to  the  oscula  are  not  visible  through  the  dermal 
membrane.  The  colour  in  alcohol,  both  supei'ficially  and  for 
some  distance  interiorly,  is  an  opaque  pale  creamy-white;  pro- 
ceeding towaitis  the  axis,  it  gradually  becomes  more  yellowish, 
owing  to  the  closer  approximation  of  the  spongin-ensheathed 
skeletal  fibres.  Tlie  consistency,  in  the  more  expanded,  distal 
parts  of  the  bi-anche«,  is  soft  and  resilient;  the  bi-anches  are 
riexible  and  elastic. 

The  other  specimen  (R.N.  415),  measuring  108  nnn.  in  total 
height,  exhibits  the  following  diiierences(Pl.  xxix.,  fig.l):  (i.)The 
branches  (which  vaiy  fn>m  10  to  14  mm.  in  stoutness)  are  mostly 
pointed  at  the  extremities,  and  rendered  irrcjgular  by  occassional 
swellings  and  protuberances  (incipient  secondary  bi-anches)  ; 
(ii.)  the  oscula,  almost  without  exception,  are  arranged  along  the 
branches  in  irregular  opposite  i*ows,  and  the  largest  are  nearly 
1mm.  in  diameter;  (iii.)the  sui-face  is  minutely  wrinkled,  and 
in  parts  slightly  granular;  and  (iv.)  the  consistency  is  compara- 
tively firm  and  hard,  and  the  bi-anches  are  brittle  rather  than 
flexible.  Otherwise,  however,  with  the  exception  of  the  single 
difference  mentioned  in  the  next  paragraph,  the  specimen  agrees 
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in  all  esDPiitial  respectw  with  the  preceding;  and,  furthermore, 
the  dilfei-ences  (iii.)Hiid  (iv.)ai'e,  almost  undoubtedly,  due  merely 
bi  the  fact  uf  the  xpeeimeii's  havin},'  buen  aliuwed  to  become  par- 
tially dried  before  beiii;;  placed  in  bIcdIuiI. 

ITie  poi-es  are  notably  larger  in 
size  than  in  the  two  preceding  vari- 
eties, valuing  in  diameter  from  40 
to  1 20 /t,  and  aiv  more  uniformly 
distribut<'d(Pl.  xxvii.,  fig.3).  The 
dermal  layei'  is  from  40  to  90p  in 
thickness,  and,  in  the  case  of  the 
two  Himilar  Mpccinicns,  U  closely 
packed  thi-uughout  with  spirulK. 
But  in  RN.  415.  only  a  HUperfiuial 
layer  of  the  dennis — usually  lei« 
than  25/1  in  thickness — is  packed 
with  spii-ulie,  the  remaining  portion 
being  occupied  by  numerous  pwa- 
sitic  algal  c«IIh. 

llie  Hkelotun  presfmtn  no  appre- 
ciable point  of  (litFerencc  from  that 
of  the  typical  variety  excepting  that 
the  radial  fibrcit  are  generally  muck 
longer — their  length,  in  the  ex- 
panded portions  of  the  branches, 
l)eing  alxiut  twice  the  diameter  of 
the  axial  fune  (PI.  xxv.,  flg.3).  ITje 
fibi'eH  attain,  at  most,  a  stoutness  of 
70  to  KO/t,  but  arc  usually  much 
slenderer,  and  are  aiwayw  provided 
with  a  distinct,  though  thin  sheath 
of  pale-coloured  spongiii.  The 
nkeleton,  seen  in  its  entirety,  is  pale  gold eti-yeilo wish. 

Tlie  megascleres  of  the  stalk  ai-e  scai-ccly  ditterent  fnim  thoKeof 

r,  r/ninfri-.     MfjiHM^lereR  :  a,  fruni  tlie  utalb; 
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the  t3rpical  variety,  while  those  of  the  branches  are  different  only 
in  the  fact  that  their  extremities  ai^  most  frequently  moit^  or 
less  blunt-pointed,  and  strongylote  forms  ai*e  common.  The 
branch-spicules  ai*e  of  the  same  dimensions  in  all  three  specimens, 
ranging  in  length  from  alxyit  170  to  slightly  above  300 /a  and 
attaining  to  al)out  9/x  in  stoutness:  the  stalk-spicules  have  a 
maximum  size,  in  the  type-specimen,  of  (rarely)  480  x  15/i;  in 
R.N.  1046,  of  450  X  17/i;  and  in  H.N.  415,  of  400  x  14/i. 

The  spirulfe  are  not  distinguishable  from  those  of  the  typical 
variety.  Mici'ostrongyla  are  rather  scarce  in  R.N.  415,  and  in 
the  other  two  specimens  are  exti*emeiy  rare  or  absent;  apparently 
they  are  never  cent roty lot e,  and  &re  at  most  15x3/i  in  size. 
Abnormal  forms  of  the  miorostrongyla,  such  as  occur  in  the 
typical  variety,  were  not  observed. 

Trachvcladus  dioitatus  var.  stronovlatus,  var.nov. 
(PI.  xxii.,  fig.5;  PI.  xxiii.,  fig.4;  Pl.xxvi.,  figs.^,6;  PI.  xxvii.  fig.4.) 

D'uufiioRis.  —  Branches  cylindrical,  untapered,  moderately 
slender.  Oscula  irregularly  scattei'ed.  Dennal  membrane  with 
closely  packed  spirulse  confined  to  a  superficial  layer  seldom  as 
much  as  25 /i  in  thickness.  Radial  fibres  of  lesser  length  than 
the  diameter  of  the  axial  fune.  Megascleres  chiefly  strongyla 
and  ver}'  blunt-pointed  oxea, — those  in  the  bi*anches  rarely  ex 
ceeding  290  by  7/i  in  size. 

Loc. — Port  Phillip. 

This  variety  is  represented  by  a  single  incomplete  (but  ex- 
cellently preserved)  example  (PI.  xxii.,  fig.  5) — consisting  only  of 
a  pair  of  imited  branches — the  appeai*ance  (of  the  proximal  part) 
of  which  suggests  its  having  gi-own  from  a  small  broken-off  piece 
of  another  specimen.  As  compared  with  the  representatives  of 
the  preceding  varieties,  the  specimen  is  distinguished  chiefly  by 
the  more  or  less  strongylote  character  of  the  majority  of  its 
megascleres — in  which  i-espect  it  rather  resembles  an  example  of 
1\  reteporos^i»\  this  statement,  however,  is  possibly  true  only  as 
regards  the  megascleies  of  the  branches,  since  a  stalk  is  lacking. 
Tlie  branches  ai*e  cylindrical  and  slender,  3*5  to  5mm.  in  diameter. 
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The  surface  is  minutely  fpnnular.  The  oncula  are  scattered 
irregularly,  and  vbit  in  diameter  from  03  to  0*7  A  mm.  The 
coluur  supei'licially  in  juilu  bniwnish-grey.  The  dermal  pores  (PI. 
xwi.,  figii,3,  6;  PI.  xxvii.,  fig.4)  are  for  the  most  part  scattered 
singly  anil  irrt^uluily,  an  in  the  variety  elai'ofit*,  but  here  and 
thciv,  especially  on  some  parts  of  the  snrfact,  they  exhibit  also  a 
tendency  tii  heeoine  arrange*!  several  together  in  incipiently  sieve- 
like gii  tups;  thoy  range  from  40  to  110/*  in  diameter.  Thedermal 
membrane  is  rarely,  if  ever,  more  than  50  or 
60p  in  thickness;  and  the  dermal  spirulffi 
ar^  confined  to  a  superficial  layer  which  is  at 
most  SAfi  in  thickness. 

Examined  in  its  entirety,  the  prepared 
skeleton  (PI.  xxiii.,  tig.4)  is  of  a  pale  golden- 
yellow  colour,  fine-textured,  and  of  soft  feel, 
and  of  ilenser  appearance  extra-axiatly  than 
that  of  any  other  of  the  varieties  or  species 
owing  to  the  greater  number  and  doner 
arrangement  of  the  radial  and  connecting 
fibres,  which  quite  c<mcea!  the  axial  core 
from  view;  the  wire  itself  is  less  dense  than 
that  of  the  other  varieties.  ITie  radial 
fibres,  which  are  of  slightly  lesser  length  ■ 
than  the  diameter  of  the  core,  are  mostly 
between  30  and  .W/i — rarely  as  much  as  60/t 
— in  stoutness,  and  are  seldom  provided  with 
spongin  sufficient  in  quantity  to  form  a  dis- 
tinct ensheathing  layer. 

The  megascleres  in  the  uppermost  part  of 
the  branches  consist  almost  entirely  of 
strongyla  and  blunt-pointed  oxea  (the  former 
somewliat  the  more  numerous),  and  rarely  if  ever  exceed  300  by 
7'5/t  in  sixe:  the  length  of  the  shortest  spicules  is  less  than  IRO/i, 
and   individuals    below   200/i  in  length  are  common.      At  the 
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lowermost  extremity  of  the  (incomplete)  specimen,  the  megascleres 
are  still  chiefly  strongyla,  but  they  comprise  also  a  quite  appre- 
ciable number  of  moi*e  or  less  sharp-pointed  oxea,  and  range  in 
size  up  to  350  by  10/a.  The  spinispirulw  and  their  more  or  less 
rod-shaped  derivatives  (the  latter  of  which  are  i-ather  rare)  are 
very  seldom,  if  ever,  more  than  2  ft  in  stoutness.  Microsti-ongj'la 
wei'e  not  observed. 

Trachycladus  RRTRP0R08U8,  sp.nov.  (et  varr.  ?). 

General  diag^iosis. — Branches  elongated  and  tapering.  Surface 
smooth  to  slightly  granular.  Oscula  entirely,  or  for  the  most 
part,  disposed  in  longitudinal  series.  Dermal  membrane  at  most 
50ft  in  thickness;  with  closely  packed  spirulw  occurring  only  in 
a  thin  superficial  layer.  Dennal  pores  arranged  wholly  or  in  pait 
in  subcircular  sieve-like  groups;  in  any  case,  the  distance  separ- 
ating adjt)ining  pores  is  generally  very  much  less  than  their  own 
diameter.  Skeleton  with  a  relatively  very  dense  axial  fune  of 
diameter  equal  to  or  less  than  the  radial  fibres.  Radial  fibres 
directed  at  an  angle  var}'ing  from  (rarely  less  than)  45**  to  nearly 
90^  to  the  skeletal  axis;  never  more  than  about  50 /i  in  stoutness; 
generally  with  a  well-defined,  though  thin  spongin-sheath.  Mega- 
scleres  chiefly  strongjia  and  very  blunt-pointed  oxea,  the  former 
somewhat  the  more  numei*ous;  only  occasionally  slightly  larger 
in  the  stalk  than  elsewhere;  vaiying  in  maximum  size  (in  different 
specimens)  from  290  x  7  to  rarely  (in  the  stalk)  330  x  10/x. 

Loc. — Port  Phillip. 

The  specimens  which  I  ascribe  to  this  species  exhibit  in  certain 
respects  considerable  variability,  so  that  it  is  impossible  to  be 
certain  whether  they  are  representative  of  several  genetically 
distinct  forms  or  owe  their  differences  merely  to  individual  vari- 
ation. A  second  difticulty  in  connection  with  the  species  arises 
from  the  fact  that,  in  certain  of  the  specimens,  the  mode  of  dis- 
position of  the  dermal  pore*  approaches  somewhat  closely  to  that 
characteristic  of  7\  diyitatns,  and  in  others  again,  owing  to  their 
shrunken  condition,  the  pores  are  not  discernible:  in  the  case  of 
these  specimens,  accordingly, — since   no   appreciable  difference 
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exiflts  in  Hpieulation  between  the  present  species  and  T, 
diifitatus  var.  stromjyUUuSy — the  only  definitely  definable  char- 
acter justifying  their  inclusion  in  the  present  species,  rather  than 
in  T,  diyitatn^,  is  the  elongate  tapering  habit  of  their  branches. 
Among  the  remaining  specimens,  however,  there  is  one  which  in 
various  respects  stands  considerably  apart  hxim  all  the  rest,  and 
in  thefu*  respects  also  is  by  far  the  most  divergent  from  T,  diyita- 
tuH.  I  therefore  select  this  specimen  to  represent  the  typical 
form  of  the  species,  and  the  remainder  I  refer  pi*ovisi(mally  to  an 
undesignated  variety,  leaving  the  pniblem  of  their  correct  alloca- 
tion to  l)e  determined  in  the  future. 

T.  RETKPOROSUS,  tj'pical  form. 
(PI.  xxi.,  fig.2;  PI.  xxiii.,  fig.5;  PI.  xxiv.,  fig.3;  PI.  xxvi.,  figs.  1,4,7; 

PI.  xxvii.,  fig.  5. 
The  single,   excellently  preserved   specimen  (PI.  xxi.,  fig.2), — 
which  measures  340  mm.  in  total  height — consist^s  of  a  half-score 
of  long,  lax,  straight,  gradually  tapered,  main  branches  (160  to 
250  mm.  in  length),  arising  dichotomously  and  sub-dichotomously 
within  a  comparatively  short  distance  of  the  short  stalk,  and  of 
about  the  same  number  of  shorter  (10   to    120  mm.  long),   but 
otherwise   similar,    sporadically   occurring    secondary    branches. 
But  for  overlapping  and  occasional  slight  torsion,  the  branches 
would  be  disposed  in  a  single  plane,  and  the  habit  of  the  sponge 
flabellate.     The  branches,  in  addition  to  tapering  distally,  are 
also  more  or  less  narrowed  proximally  (attaining  their  maximum 
stoutness  usually  at  some  considerable  distance  above  their  base), 
and,  with  the  exception  of  a  few  of  the  shorter  ones,  are  gener- 
ally more  or  less  compressed   in  the  plane  of  branching;    the 
stoutest  measure  at  most  1 2  or  13  mm.  in  the  major  diameter  of 
their  cross-section,  and  9  to   10  mm.   in   the  direction  at  right 
angles  thereto.      Anastomosis  between   the  branches  does  not 
occur.     The  oscula,  which  measure  up  t<)  0*75  nmi.  in  diameter, 
are  arranged  almost  exclusively,  though  not  always  very  regu- 
larly, in  two  longitudinal  series  situated  on  opposite  sides  of  the 
branches,  or  occasionally  in   a  single  longitudinal  series.     The 
surface  is  smooth  and  even,  without  the  faintest  trace  of  granu. 
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lation;  on  close  inspection,  it  presents  a  minutely  reticulate  ap- 
pearance due  to  the  dermal  pores  (PI.  xxvi.,  fig.  4).  The  dermal 
membrane  is  thin  and  (owing  to  the  multitude  and  close  apposi- 
tion of  the  minute  pores)  of  gauzy  appearance,—  permitting  to 
be  perceived  through  it,  more  or  less  distinctly,  the  subdermal 
pinhole-like  openings  which  are  the  entrances  of  the  incurrent 
canals.  The  consistency  is  rather  fleshy,  soft,  and  resilient,  and 
the  branches  are  flexible  and  lax.  The  colour  in  alcohol  is  pale 
orange-yellow. 

The  dermal  pores  are  arranged  in  closely  approximated,  oval 
to  circular  gnmps  or  ** pore-sieves"  (PI.  xxvi.,  figs.4,  7;  PI.  xxvii., 
fig. 5)  containing  each  from  3  to  8  pores,  and  measuring  up  to 
350/i  in  diameter;  the  pores  themselves  measure  from  50  to  about 
100/1  in  diameter.  Very  commonly,  the  boundaries  between  the 
sieves  are  scarcely  more  pronounced  or  wider  than  those  sepa- 
rating the  pores,  so  that,  in  places,  the  lines  of  demarcation 
between  the  sieves  become  obscure  and  the  pores  appear  almost 
to  be  uniformly  distributed.  Within  the  pore-sieves,  the  dermal 
membrane  is  extremely  thin,  and  contains  but  very  few  spirulte 
sparsely  scattered. 

SkelHon,  The  skeletal  axis  or  core  is  much  more  sharply  de- 
fined and  delimited  than  in  any  other  of  the  species,  and  is 
equalled  in  density  only  by  that  of  2\  fastiyatuH'y  in  comparison 
with  the  stoutness  of  the  branches,  it  is  rather  slender,  measur- 
ing in  diameter  generally  not  more  than  two-thirds  of  the  length 
of  the  radial  fibres.  The  radial  fibres  proceed  outwards  from  the 
axis  in  a  direction  inclined  to  it  at  an  angle  of  60"  and  upwards, 
and  arrive  at  the  surface  almost  perpendicularly  thereto.  Con- 
necting fibres  between  the  radial  fibres  are  extremely  few;  con- 
sequently, in  the  prepared  or  macerated  skeleton  (PI  xxiii.  fig. 5), 
the  radial  fibres  are  easily  disarranged  and  thus  usually  present 
a  somewhat  dishevelled  appearance.  The  colour  of  the  skeleton 
is  pearl-grey  except  axially,  where  it  is  brownish-grey.  The 
radial  fibres  are  rarely  as  much  as  50/a  in  stoutness,  and  are 
usually  provided  with  a  distinct  layer  of  spongin  external  to  the 
spicules.  The  connecting  fibres  consist  frequently  of  only  a 
.single  spicule,  and  seldom  of  more  than  two. 

39 
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ilegcuclerei. — Contrary  to  what  is  the  case  in  the  other  herein- 
described  species,  T.fattigaUu  excepted,  the  megascleres  are  but 
very  rarely,  and  then  only  very  slightly, 
of  larger  size  in  the  stalk  than  in  the 
ranches.  They  are  chiefly  strongyla 
and  blunt-pointed  oiea  approximating 
more  or  less  in  form  to  strongyla;  quite 
sharp- pointed  oxea  are  comparatively 
Bcarce.  The  strongyla  are  usually  cylin- 
drical or  nearly  so  throughout  their 
whole  length,  the  oxen  to  within  a  short 
distance  of  their  extremities.  They 
attain  a  maximum  size  of  300  by  8'5/t. 
Individuals  above  280  by  7;ii  are  rare, 
and  these  for  the  most  part  are  slightly 
fusiform  oxea  with  more  or  less  sharp- 
pointed  extremities.  Theshortestspicules 
are  less  than  130/i  in  length,  and  almost 
invariably  strongyla. 

Microsclerea. — The  spirulK  are  usually 
of  less  than  3  completo  turns,  rarely,  if 
ever,  of  as  much  as  2  J;  they  are  somewhat 
slenderer  than  those  of  other  species,  their  diameter  very  seldom 
slightly  exceeding  I'S^.  Rod-shaped  derivatives  of  the 
spiruln,  attaining  a  maximum  size  of  about  17  by  l'7/i,  are 
very  scarce. 

Microstrongyla  are  apparently  absent. 

T.  BBTSPOBOSOS,  var.  (aut  varr.  J). 

(PI.  xxi.,  fig.3;  PI.  xxiii.,  figs.6-8;  Pl.xxiv.,  figs.  1 ,  2;  PI.  xxv.,  6g.l; 

PI.  xxviii.,  figa.1-4;  PI.  xxix.,  fig.2.) 

The  remaining  specimens  referable,  or  seemingly  referable,  to 

the  present  spticies  (but  distinguished  in  various  respects  from 

the  above-described   typical  example)  are  eleven  in  number, — 

comprising  ten  of  those  recorded  by  Dendy(7)  as  T.  tavitpirul^w 

*  Trachyclaitm  rttrporomt.      MeKMcleres:   a,  from  the  ntalk;   b,  from 


Text-ag.8.* 


BY  E.  P.  KALLMANN.  483 

Carter,  together  with  an  incomplete  specimen  occurring  in  the 
collection  of  the  Australian  Museum:  the  register-numbers  of 
the  former  are  297,  366,  426,  470  (two  spmst),  983,  984,  1000 
(two  spms.),  and  1061 .  So  far  as  skeletal  features  are  concerned, 
the  specimens  exhibit  no  marked  differences  (either  among  them- 
selves or  from  the  typical  example),  except  in  certain  details  of 
their  microspiculation;  but  the  extra-axial  skeleton  is  somewhat 
less  sparse  than  in  the  type-specimen,— as  may  be  observed  from 
a  comparison  of  the  figures  illustrating  the  appearance  of  the 
entire  skeleton, — and  the  colour  of  the  skeleton  (in  the  denser 
portions  thereof)  is  not  brownish-grey,  but  varies  from  pale 
straw-yellow  to  light  golden-yellow.  The  megascleres  are,  in  all 
of  them,  of  approximately  the  same  forms  and  dimensions  as  in 
the  typical  specimen,  the  greatest  deviation  by  far  occurring  in 
in  the  case  of  R.N.  426,  in  which  the  megascleres  of  the  stalk 
attain  a  maximum  size  of  325  by  9'5/ia,  while  those  of  the  branches 
rarely  exceed  290  by  7'5/a.  All  likewise  agree  with  the  type- 
specimen  in  possessing  long  and  relatively  rather  slender  branches, 
which  attain  their  maximum  stoutness  at  some  distance  above 
their  base;  and,  with  rare  exceptions,  the  branches  taper  more 
or  less  distal ly.  On  the  other  hand,  in  a  number  of  other  ex- 
ternal features,  and  especially  in  the  distribution  of  the  dermal 
*pores,  considerable  variability  is  displayed.  Non-anastomosis 
between  the  branches  is  the  rule.  The  colour,  except  in  one 
instance,  is  some  shade  of  pale  yellowish-grey. 

Exact  resemblance  to  the  typical  specimen,  as  regards  the 
mode  of  disposition  of  the  dermal  pores,  is  shown  only  by  the 
incomplete  specimen  which  is  in  the  collection  of  the  Australian 
Museum.  In  this  specimen,  the  surface  is  somewhat  ruggedly 
uneven  (PI.  xxi.,  fig.3),  the  branches  (with  a  maximum  stoutness 
of  only  8mm.)  are  not  at  all  flattened,  and  the  colour  is  a  slightly 
salmon-pinkish  stone-grey.  Microstrongyla  are  absent.  (A 
photograph  of  the  macerated  skeleton  is  shown  in  PI.  xxiii.,fig.6). 

R.N.  1061  approaches  the  typical  specimen  in  general  habit 
(PI.  xxiv.,  fig.l),  but  the  branches  are  much  less  tapered  (occa- 
sionally of  nearly  uniform  diameter  throughout  their  length),  the 
surface  is  faintly  granular  and  somewhat  uneven,  and  the  ottcula 
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are  almost  as  frequently  scattered  as  arranged  serially;  the  con- 
sistency, also,  is  comparatively  firm.  The  branches  vary  from 
(rarely)  cylindrical  to  much  compressed,  and  are  usually  some- 
what lenticular  in  cross-section.  The  pores  are  almost  or  quite 
as  closely  situated  and  numerous  as  in  the  typical  specimen,  but 
for  the  most  part  they  are  not  arranged  distinctly  in  groups. 
The  spirulae  are  peculiar  in  the  fact  that  they  are  much  less 
closely  coiled  than  in  any  othe»  example  of  the  genus,  the  shape 
of  most  of  them  approat^hing  more  or  less  to  that  of  a  contort  3; 
more  or  less  ()-  or  (-shaped  forms  are  also  common,  but  straight 
or  nearly  straight  rods  are  extremely  rare.  Scarce  (though  by 
no  means  rare)  microstrongyla  are  present,  varying  from  9  to 
16/x  in  length  and. from  2  to  4/i  in  stoutness,  and  almost  invari- 
ably centrotylote.  (A  photograph  of  the  macerated  skeleton  is 
reproduced  in  PI.  xxiii.,  fig.8). 

The  two  specimens  R.N.  1000  are  much  alike  in  general  habit, 
—  which  probably  accounts  for  their  being  registered  under  the 
same  number, —  and  differ  from  all  the  other  specimens,  with  the 
exception  of  K.N.  362,  983,  and  984,  by  the  occasional  coales- 
cence of  their  branches;  the  branches  are  slender  (5  to  8  mm.  in 
diameter),  gradually  tapered,  and  not  at  all  compressed;  and  the 
surface  is  somewhat  uneven  and  slightly  granular.  Neverthe- 
less, in  one  of  the  specimens  the  pores  are  arranged  (PI.  xxviii.,« 
fig. 2)  vfry  nearly  as  in  the  typical  specimen,  while  in  the  other 
they  are  distributed  singly  (PI.  xxviii.,  fig.  1)  almost  in  the  same 
manner  as  in  2\  digitatus.  In  both,  microstrongyla  are  exceed- 
ingly rare. 

In  R.N.  983  and  984  the  arrangement  oj  the  pores  (PI.  xxviii., 
figs.3,  4)  is  intermediate  between  that  obtaining  in  R.N.  1061 
and  that  characteristic  of  7\  diyitatua  var.  8troiigylatu8,  The 
former  specimen  consists  solely  of  two  long  branches  (one  simple, 
the  other  with  a  partially  coalescent  secondary  branch  towards 
its  upper  extremity),  measuring  respectively  200  and  300  mm.  in 
length,  and  both  arising  almost  independently  from  a  small 
common  disc  of  attachment  without  the  intervention  of  a  stalk. 
The  branches  are  only  4  mm.  in  diameter  proximally  and  increase 
ill  stoutness  upwards  very  gradually,  the  larger  one  attaining  a 


BY  E.  F.  KALLMANN.  485 

maximum  diameter  of  12  mm.  at  a  distance  of  al>out  50  mm. 
from  its  apex,  and  thence  gradually  tapering  to  a  point,  the 
smaller  one  8  mm.  in  greatest  stoutness  and  distally  untapered. 
The  other  specimen,  H.N.  984,  consists  only  of  a  broken-off  pair 
of  fused  branches  somewhat  similar  to  those  just  described. 

R.N.  426  is  in  one  respect  unique  :  the  surface  is  finely  hispid, 
being  rendered  so  by  the  extremities  of  the  radial  skeletal  fibres, 
which  everywhere  project  J  to  1  mm.  l>eyond  it,  presenting  the 
appearance  of  delicate  hairs.  Furthermore,  although  the  speci- 
men appears  to  be  excellently  preserved,  the  dermal  pores  have 
entirely  disappeared,  and  even  the  oscula  are  completely  closed. 
Since  the  skeletal  fibres  are  altogether  too  slender  and  weak  to 
be  considered  capable  of  withstanding  the  bending  strain  which 
a  shrinkage  of  the  sponge  due  to  the  action  of  the  preservative 
fluid  would  exert,  the  peculiar  condition  of  the  specimen  must 
almost  certainly  be  the  result  of  contraction  while  in  the  living 
condition.  In  general  outward  habit,  as  is  evident  from  the 
figure  (PI.  xxiv.,  fig. 2),  this  specimen  rather  resembles  the  typical 
specimen.  Scarce  strongyla  are  present,  similar  to  those  of 
R.N. 1061. 

The  two  specimens  R.N.  470  consist  each  of  only  a  few  de- 
tached branches,  which,  apart  from  being  non-hispid,  are  exactly 
similar  in  every  way  to  those  of  the  preceding  specimen.  In 
one  of  these  specimens,  no  microstrongyla  were  observed;  in  the 
other  (and  in  this  alone  of  all  the  specimens)  they  are  fairly 
abundant,  resembling  in  form  and  size  those  of  H.N.  1061.  (A 
photograph  of  the  macerated  skeleton  is  shown  in  PI.  xxiii.,  fig.7). 

In  R.N.  297  and  366,  —  Iwth  of  which  are  in  a  dried,  much 
shrunken  condition,  and  consequently  afford  no  information 
regarding  the  pores, — the  spirula;  are  distinguished  by  being 
mostly  of  less  than  one  complete  turn  and  hence  more  or  less 
Q-shaped;  straight  rods  of  all  lengths  from  3  to  upwards  of  15/a 
are  also  common,  especially  the  shorter  ones.  K.N.  366  consists 
of  a  main  stem  or  branch,  about  200  mm.  in  length,  attached  by 
its  base  (which  spreads  to  form  a  thin  incrusting  disc  al)out 
4  mm.  in  area)  to  the  surface  of  a  shell,  and  sending  off  on  one 
side,  at  the  distances  of  50,  GO,  and  hOnim.  respectively  from  its 
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base,  three  secondary  branches  which  become  coalescent  with  one 
another.  R.N.  297  is  unique  in  consisting  solely  of  a  long 
slender  unbra^ched  stem,  250  mm.  in  length.  In  both  speci- 
mens the  extremities  are  tapered.  In  neither  were  micro- 
strongyla  observed. 

Tbachycladus  PU8TUL08U8,  sp.nov. 

(PI.  xxi.,  fig.5;  PJ.  xxvi.,  figs.5,  8;  PI.  xxvii.  fig.6;  PI.  xxxix., 

fig8.6,  7.) 

1887.  (i)Spirophora  bacterium  Lendenfeld(26),  p.795. 

Diagnosis,  —  Branches  quite  short  and  distally  expanded  ; 
sometimes  so  abbreviated  as  to  be  little  more  than  mammiform 
lobes.  Surface  closely  studded  with  small  pimple-like  elevations, 
and  exhibiting,  on  close  inspection,  a  minute  reticulate  pattern 
due  to  the  mode  of  arrangement  of  the  dermal  pores.  Oscula 
situated  only  on  the  more  distal  parts  of  the  branches.  Dermal 
pores  arranged  in  close-set,  subcircular,  sie%e-]ike  groups,  usually 
with  from  3  to  7  pores  in  each  group.  Dermal  layer  loosely 
packed  with  spirule  usually  throughout  its  entire  thickness — 
which  varies  from  40  to  80/a.  Skeleton  in  the  upper,  more  ex- 
panded, parts  of  the  branches  not  forming  an  axial  fune.  Fibres 
stout,  and  provided  with  much  spongin.  Megascleres  in  the 
upper  parts  of  the  branches  consisting  almost  exclusively  of 
strongyla  and  oxea  in  about  equal  numbers,  and  rarely  attaining 
to  320  X  9fi  in  size;  peduncular  megascleres  chiefly  oxea  (together 
with  occasional  styli  and  only  rare  strongyla),  attaining  a 
maximum  size  of  460  x  1 5/ui.  Microstrongyla  extremely  abund- 
ant, frequently  assuming  various  abnormal  shapes,  and  in  part 
reduced  to  spheres. 

Loc,  -  Port  Phillip. 

This  species, — of  which  two  well-preserved  specimens  are  at 
hand,  one  incomplete,  consisting  only  of  a  few  branches, — is 
characterised  especially  by  its  short  stunted  branches  and  very 
noticeably  pimpled  surface,  and  by  the  fact  that  the  skeleton, 
except  in  the  stalk  and  the  lowermost  part  of  the  longer  branches, 
is  only  slightly  or  not  at  all  condensed  axially  (PI.  xxxix.,  fig.6). 
Whilst  these  features  sharply  mark  it  off  from  all  the  other 
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known  species,  it  is  still  further  distinguished  by  having  the 
pores  arranged  in  sieve-like  groups  (PI.  xxvi.,  fig.5) — in  which 
respect  it  is  approached  only  by  T.  retep(>ro8ua—&nd  by  the 
reduction  of  the  microstrongyla  in  part  to  spheres.  An  adequate 
idea  of  the  external  habit  will  be  obtained  by  reference  to  the 
figure  (PI.  xxi.,  fig.5)  of  the  single  complete  example,  which 
measures  60  mm.  in  total  height :  in  the  case  of  the  other  speci- 
men, the  branches  are  somewhat  longer,  several  of  them  attain- 
ing a  length  of  25  mm.  The  colour  in  alcohol  is  a  minutely 
mottled,  slightly  brownish  pale  grey,  and  the  consistency  is  firm, 
fairly  tough,  compressible  and  resilient. 

The  surface-pimples, — which  coincide  in  position  with,  and  to 
some  extent  are  the  expression  of,  the  points  of  impingement  of 
the  skeletal  fibres  upon  the  dermal  membrane, — are  fairly 
uniformly  distributed  over  the  whole  surface  at  a  distance  apart 
approximating  to  their  own  breadth,  which  on  the  average  is 
about  0'4mm.;  they  are  rounded  or  flattened  above,  not  conule- 
like,  and  are  conspicuous  not  so  much  by  the  amount  of  their 
projection— which  at  the  most  is  but  slight — as  by  their  whitish 
colour  and  more  opaque  appearance  compared  with  the  inter- 
vening portions  of  the  surface.  At  the  locations  of  the  small 
areas  formed  by  these  elevations,  the  dermal  membrane  is  closely 
adherent  and  non-porous;  but  between  them  it  overlies  sub- 
dermal  spaces,  and  is  so  perforated  by  numerous  small  pore- 
sieves  as  to  appear  .minutely  reticulate.  The  pore-sieves  (PI. 
xxvi.,  fig.7;  PI.  xxvii.,  fig.6),  are  oval  to  circular  in  outline  and 
generally  between  40  and  120/ui  in  distance  apart,  range  from 
less  than  100  up  to  about  200/a  in  diameter,  and  contain  each, 
according  to  their  size,  from  2  to  8  pores  of  diameter  varying 
from  20  to  60/i. 

Skeleton. — Except  in  the  stalk  and  the  lower  portions  of  some 
of  the  lower  branches,  the  skeleton  exhibits  no  well-marked  axial 
condensation  or  core,  but  is  rather  of  the  dendritic  type  (PI. 
xxxix.,  fig.7)  consisting  chiefly  of  longitudinally-running  and  of 
gradually  outward-trending,  continually  branching  main  fibres, 
which  are  not  distinguishable  as  axial  and  radial  respectively; 
transverse  or  connecting  fibres  are  numerous  between  the  main 
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fibres  in  the  central  region  of  the  brancheB,  but  comparatively 
Bcarce  and  somewhat  irregular  in  occurrence  towards  their 
surface  The  main  fibres  attain  a  stoutness  occasionally  of 
nearly  200fi.  in  the  axial  region  of  the  skeleton,  but  diminish  in 
diameter  peripherally  to  bet  ween  60  and  lOO/i;  they  are  composed 
of  Bumewhat  loosely  and  irregularly 
packed  spicules  united  by  abundant 
I  Rpongin-cement.  The  connecting 
fibres  are  usually  less  than  50^  in 
stoutness  and  are  composed  almost 
intirely  of  spongin.  The  spongiu 
shrinks  considerably  on  drying,  so 
that  in  the  dried  skeleton  the  stout- 
ness of  the  fibres  is  much  less  than 
,  stated  above.  The  skeleton  seen 
I  its  entirety  (PI.  xxxiz.,  fig  6)  is 
I  of  a  golden-yellow  colour. 

J/«3o«c/«re».  —  Thediflferences  be- 
tween the  megascleres  of  the  stalk 
and  of  the  branches  are  more  mark- 
I  ed  than  in  any  other  of  the  species 
'  herein  described,  the  former  con- 
sisting almost  entiivly  of  sharp- 
pointed  oxea,  ranging  from  seldom 
less  than  250  up  to  460/i  in  length 
and  up  lo  16/*  in  stoutness,  and 
very  similar  in  form  and  size  to 
those  of  7'  digilaius  var.  strongy- 
is,  while  the  latter  are  stmngyla 
\j  and  more  or  less  blunt-pointed  oxea 
-the  strongyla  being  if  anything 
Text-fig. 9.— T'rMAyrfo'/iw  ph«/h- somewhat  the  more  numerous — 
loriu.  MegaBclereata.fronitho^^jigjjig  j^  lenj^tli  from  occasionally 
BUlh;  6,  from  the  bmnehe«.  |^^^  ^^^^  jgg^  ^p  ^^  ^^out  320  or 
330/1,  and  seldom  exceeding  8-5  or  9/i  in  stoutnesa.  Occasional 
styli  are  met  with,  which  are  most  frequent  among  the  pedun- 
cular megascleres;  among  the  latter  alsc 
uncommon. 
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Aficroscieres-  The  spirulse  are  of  all  forms  between  corkscrew- 
spirals  of  a  little  more  than  2  turns  and  straight  rods,  the  latter 
fairly  common  and  mostly  between  1  2  and  25/i  in  length  and 
from  2  to  3*5/1  in  diameter.  The  spirulse  arc  less  closely  coiled 
than  in  any  other  of  the  species,  and  are  also  slightly  larger 
(occasionally  attaining  to  18/a  in  length). 

The  microstrongyla  are  rarely  less  than  2  or  more  than  3*5/a 
in  diameter,  and  of  all  lengths  up  to  18/a;  a  notable  proportion 
are  reduced  to  spherulcB.  They  are  mostly  not  centrotylote. 
Abnormal  forms  of  various  shapes  are  rather  common. 


KXPLANATION  OF  PLATES  XXI. -XXIX.,  figs.  1-2;  XXXIX.,  tigH.«-7. 

Plate  xxi. 
Fig.  1. — TntrJtt/cladvft  /(UitiyafHS,  ep.nov. ;  frtmi  the  (partially  dried)  type- 

Hpecimen;  (  x  j)). 
Fig.*2. — T.  rttejtoroHtiM^  sp.nov. ;  from  the  type-specimen;  (  x  i). 
Fig. 3. — T.  rtttporonim^  Hp.nov.  (var.  ?);  fi-om  an  incomplete  specimen  with 

slightly  rugcwe  surface;  (  x  ^).     Cf.  alsu  PI.  xxi  v.,  figs.  1-2. 
Fig. 4. — T.  i^cahrwtiH^  sp.nov. ;  from  the  type-specimen;  (  x  §). 
Fig  5. —  T.  pustuloriUKy  sp.nov. ;  fnmi  the  type-specimen;  (  x  J  nearly). 

Plate  xxii. 
Figs.  1-2. — Tt-achychtdufi  diffifafim  I^endenfeld,  typical  form;  (  x  f  approx.). 
Fig.3.  —  T.  ditjitafiiM  var.  (/rtu-i/is^  var.nov. ;  from  the  type-specimen;  (  x  |J). 
Fig. 4. — T.  dif/itafutf  var.  c/atntuSf  var.nov.;  from  the  type-specimen;  (  x  jf 

nearly). 
Fig.").  —  T.  dyjiliitUM  var.   *f(rpti'jyia(UM^   var.nov.;   from  the  (incomplete?) 

type-specimen ;  (  x  y\ ). 

Plate  xxiii. 
Fig.  1. — Tfa<:ht/ciadn»  dhjitatnt*  Tx^ndenfeld,  typical  form;  skeleton;  (nat. 

size). 
Fig.2.  —  T.  ditfifntiiM  var.  i/iywih'M,  var.nov.;  Hkelet4jn;  (nat.  size). 
Fig.3.  —  T.  dif/itafuM  var.  datrtfiiM^  var.nt)v. ;  skeleton;  (nat.  size). 
Fig. 4. — T.  dhfitatuM  XAV.  ntromjyfn(nj*,  var.nov.;  skeleton;  (nat.  size). 
Figs.r)-W. — T,  reJe.jtorwui*^  sp.nov. ;  skeleton  (of  the  type-specimen  and  of 

the  speirinien  illiiMti-at<*<l  in  PI.  xxi.,  fig.3,  i-espectively);  (nat.  size). 
Figs.7-*<.  —  T.    rttt-^toroHiiM^    np.nov.,  (var.  ?);    skelet'On    (of    the   specimens 

figured  in  PI.  xxiv.,  figs.  1-2):  (nat.  size). 
Fig.9.  —  T.  >*cahrot*m*^  sp.nov.;  skelet4>n:  (nat.  size). 
Fig.  10. — T.  ja»tifffjUni^,  sp.nov.;  skeleton;  (nat.  size). 
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Plate  xxiv. 

Fig.l. — Trcichpdculus  rtttporomiM^  sp.nov.,  (var.  ?);  R.N.1061;  (  x  J). 

Fig.2. — T.  reteporogtut,  gp.nov.,  (var.  ?);  R.N.426  (a  speoimen  in  which  the 
demial  pores  oould  not  be  seen):  (  x  ^). 

Fig.3. — T,  reUporomuif  sp.nov.,  typical  form;  one-half  of  a  (desilicified) 
longitudinal  median  section  of  a  bimnofa  of  the  tjrpe-ffpeoiiiMn,  ihow- 
ing  the  dermal  layer  (in  part  torn  away),  subdermal  spaces,  ezcur- 
rent  and  incurrent  canals,  flagellated  chambers,  and  (on  the  left) 
portion  of  the  axial  skeleton;  (  x  18). 

Plate  XXV. 

Fig.l. — Trachyciadns  reteporoatu,  sp.nov.,  (var.  ?);  longitudinal  median 
section  of  the  skeleton;  (  x  10). 

Fig. 2. — T.  digitatits  Lendenfeld,  var.  datxUw^  var.nov.;  portion  (slightly 
less  than  one-half)  of  a  transverse  section  of  a  branch,  showing  the 
arrangement  of  the  flagellated  chambers,  etc.;  (  x  18). 

Plate  xxvi. 

Fig.l. — Trachydadtui  ret€poro*tw*y  sp.nov.,  (typical  form)  ;  longitudinal 
median  section  of  the  skeleton,  showing  the  pattern  of  the  axial 
fune;  ( x  10). 

Fig. 2. — T,  dtyitatw*  Lendenfeld,  (typical  form);  portion  of  the  surface 
(from  part  of  which  the  dermal  membrane  has  been  pared  off) 
showing  the  disposition  of  the  dermal  pores,  and  also  of  the  main 
incurrent  canals;  (  x  6). 

Fig. 3. — T.  diffitcUiiM  var.  Mronyylatus^  var.nov.;  portion  of  the  surface, 
showing  the  arrangement  of  the  dermal  pores  and  the  character  of 
the  oBcula;  (  x  6). 

Fig. 4. — T.  rtttporamia^  sp.nov. ;  portion  of  the  surface,  showing  the  arrange- 
ment of  the  dermal  pores;  (  x  6). 

Fig. 5. — T,  pttstulwii8f  sp.nov. ;  portion  of  the  surface,  showing  the  arrange- 
ment of  the  dermal  pores;  (  x  6). 

Fig. 6. — T.  difjitcUus  VAV.  fUrow/y/cUfiM^  var.nov.;  portion  of  the  surface, 
showing  the  arrangement  of  the  dermal  pores;  (  x  20).  (From  a 
drawing). 

Fig. 7. — T.  retejx>roMUM,  sp.nov.,  (typical  form);  portion  of  the  surface, 
showing  the  arrangement  of  the  dermal  pores;  (  x  30).  (From  a 
drawing). 

Fig.  8.  —  T.  pustiUottttJi^  Kp.nov.;  portion  of  the  surface,  showing  the  arrange- 
ment of  the  dermal  pores;  (  x  30).     (Fn)ni  a  drawing). 

Fig. 9. — T,  ditjitattm  Lendenfeld,  var.  yt'ocUiSy  var.nov.;  moderately  thick, 
transverse  section  of  a  branch;  (  x  18). 
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Plate  xxvii. 

Fig.l. — Trachydadu«  diykatin*  Lendcnfeld,  (typical  fomi);  Hurface-section, 

showing  the  arrangement  of  the  dermal  poreH;  (  x  40). 
Fig. 2. — T.  diyitcttiis  var.  yracUUy  var.nov.;  surface-Hection,  showing  the 

arrangement  of  the  dermal  pores;  (  x  40). 
Fig. 3. — T,  dif/itcUits  var.   cfaintuSf  var.nov.;  surface-section,  showing  the 

arrangement  of  the  dermal  pores;  (  x  40). 
Fig.  4. — T.  digitaiiiM  var.  MrowjylcUim,  var.nov.;   surface -section,  showing 

the  arrangement  of  the  dermal  pores;  (  x  40). 
Fig.5. — T,  reteparostiM,  sp.nov.,  (typical  form);   surface-section,  showing 

the  arrangement  of  the  dermal  pores;  (  x  40). 
Fig.  6. — T,  piMttUomut^  sp.nov. ;  surface-section,  showing  the  arrangement 

of  the  dermal  pores;  (  x  40). 

Plate  xxviii. 

Fig.  1. — Trachycladiu*  rtttporonim^  sp.nov.,  (var.  7);  portion  of  the  surface 
(of  one  of  the  specimens  R.N.1000)  showing  the  arrangement  of  the 
dermal  pores;  (  x  40). 

Fig. 2. — T,  reteporottusy  sp.nov.,  (var.  ?);  surface-section  (of  R.N.1061), 
showing  the  arrangement  of  the  dermal  pores;  (  x  40). 

Figs. 8,  4. — T,  rtttftoromu*^  sp.nov.,  (var.  ?);  surface-sections  (of  the  speci- 
mens R.N.  983,  984),  showing  the  arrangehient  of  the  dermal  pores; 
(  X  40). 

Fig.5.  T.  ditjitattia  T>;ndenfeld,  var.  clatxUiut^  var.nov.:  rather  thin  (unde- 
silioified)  transverse  section  of  a  branch;  (  x  15). 

Fig. 6. — T,  wraltrotttui,  sp.nov.;  rather  thin  (desilicified)  transverse  section 
of  a  branch;  (  x  20). 

Plate  xxix.,  tigs.  1-2. 

Fig.  1. — Tracht/dadiifi dif/itafiuijjendenfeldj  var.  c/om^<M*),  var.nov.;  speci- 
men R.N.415;  ( X  A). 

Fig. 2. — T.  reteporotniM,  sp.nov.,  (var.?);  thin,  transverse  section  of  a  branch 
(of  specimen  R.N.  KXX));  (  x  15). 

Plate  xxxix,  figs.  6-7. 

Fig. 6. — Track ycJ ad n*<   pHJttidoiftts,    sp.nov.  ;    skeleton    photographed    by 

transmitted  light;  (nat.  size). 
Fig. 7. — T.  ptisttdottHJ*^  sp.nov.;  showing  pattern  of  the  skeleton  as  seen  in 

thin  longitudinal  section  (passing  thn^ugh  three  branches  and  the 

upper  part  of  their  common  stem);  (  x  5). 
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NOTKS    AND    EXHIBITS. 

Mr.  Fred  Turner  exhibited  a  number  of  fruits  of  Fitsanus 
acumitiattut  R.Br.,  var.  chryttocarpus  Turner,  the  "Yellow 
Quandong,"  forwarded  to  him  by  the  Venerable  Archdeacon  F. 
£.  Haviland,  of  Cobar,  who  collected  them  from  a  tree  in  an 
isolated  locality  on  Kergunyah  Station,  about  35  miles  north-east 
of  Cobar,  N.S.W.,  a  new  record  for  this  remarkable  tree. 

Mr.  Baker  exhibited  sections  of  the  trunk  of  the  Grey  Man- 
grove (Aviceimia  qfficifuilis  Linn.),  and  explained  the  peculiar 
stnicture  of  the  wood  of  this  tree.  Sections  of  leaves  were  also 
shown. 

Mr.  £.  Cheel  exhibited  fresh  Hpecimens  of  Azalea,  with 
"  Rhododendron  Galls,"  Exobattidium  sp.,  probably  E.  rhodo- 
dendri  Cram.,  affecting  a  plant  cultivated  in  the  Botanic  Gardens. 
Conidia  only  were  present,  which  measured  7-12  xl/i;  spores 
were  not  found.  Examples  had  previously  been  collected  by  the 
late  Mr.  A.  Grant  in  October,  1898,  and  by  Mr.  J.  H.  Camfield 
in  August,  1913. 

Mr.  A.  A.  Hamilton  exhibited,  from  the  National  Herbarium, 
examples  of  ( 1 )  Utibus  moiuccnnutf  Linn.,  showing  irregular,  foliar 
fission,  and  a  varicoloured  tomentum.  A  gradual  i*eduction  from 
a  compound  (trifoliate)  leaf  to  a  simple  one  may  be  found.  Ex- 
amples collected  at  Douglas  Park  (A.  A.  Hamilton;  December, 
1915)  range  from  trifoliate  to  trij^rtite;  and  a  series  from  Gos- 
ford  (A.  A.  Hamilton;  January,  1916),  continues  the  irregular 
dissection,  from  a  simple  but  deeply  lobed  leaf  to  one  slightly 
constricted.  The  tomentum  of  the  specimens  fi*oni  Douglas  Park 
is  pale  grey,  while  that  of  the  Gosford  series  is  ferruginous. — 
(2)  Sprffu/e/in  hicaniuta  Sm.,  fi*om  National  Park  (A.  A.  Hamil- 
ton; T)eceml)er,  1915),  showing  leaf -variation.  The  leaves  ex- 
hibit a  gi'aflual  inci-ease  in   size  from    10  to  15  mm.  in  length 
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with  a  basal  width  of  4-6  mm.,  to  5  cm.  long  and  15  mm.  wide  at 
the  base. — (3)  Datnvitiia  Ui^dfotui  A.  Cunn.,  two  examples  show- 
ing variation  in  foliage  and  habit  due  to  environment.  A  speci- 
men from  Cowan  (A.  A.  Hamilton;  May,  1915),  from  a  sand- 
stone-hillside, has  comparatively  luxuriant  foliage,  and  is  a  much 
more  robust  plant  (3-5  feet)  than  that  from  the  Centennial  Park 
(W.  Forsyth;  October,  1896),  which  grew  in  a  swampy  environ- 
ment and  has  the  crowded,  narrow  leaves  clustered  at  the  top  of 
the  otherwise  bare  branches,  typi<»l  o^  the  swamp-xerophyte. 

Mr.  North,  by  sanction  of  the  Curator  of  the  Australian 
Museum,  exhibited  a  specimen  of  an  adult  male  of  the  Superb 
Fruit  Pigeon,  PtUopua  superbus  Temm.,  received  from  Mr.  Percy 
K.  Gorrick,  of  Wickham,  through  Mr.  Julian  Windeyer,  of  New- 
castle. It  was  obtained  at  WoUomombi,  394  miles  north  of 
Sydney.  Mr.  North  stated  that  although  this  species  was  fairly 
common  in  the  coastal  districts  of  North-eastern  Queensland,  it 
is  extremely  rare  in  New  South  Wales,  only  three  specimens  in 
the  flesh,  procured  in  this  State,  having  come  officially  under  his 
notice  during  the  last  thirty  years.  The  bird  was  a  beautiful 
specimen,  being  plump  and  in  fine  condition,  the  mouth  and 
crop  being  absolutely  crammed  with  the  berries  of  a  Lily-pilly. 
Two  other  specimens  of  this  pigeon,  procured  at  North  Shore,  in 
1876,  are  in  the  Museum. 

Mr.  A.  G.  Hamilton  exhibited  a  coloured  drawing  of  an 
undetermined  orchid,  now  flowering  in  the  bush-house  of  a  friend 
at  North  Sydney,  allied  to  Dendrohium  fftrtigmium  A.  Cunn., 
but  with  the  thickened  portion  of  the  stem  longer  and  larger 
and  the  flowers  somewhat  difterently  marked. 

Mr.  Allan  R.  McCulloch  showed  an  attractive  series  of  lantern- 
slides  illustrative  of  the  fauna  associated  with  Australian  Man- 
groves. Mr.  R.  T.  Baker  followed  with  a  complementary  set 
illustrating  the  characteristic  botanical  features  of  the  Mangrove- 
association. 
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ORDINARY  MONTHLY  MEETING. 

September  27th,  1916. 

Mr.  A.  G.  Hamilton,  President,  in  the  Chair. 

The  President  offered  a  very  cordial  welcome  to  Mr.  C.  F. 
Laseron,  a  Member  who  had  served  and  been  wounded  at 
Gallipoli.  He  also  made  sympathetic  reference  to  Mr.  M. 
Aurousseau,  another  Member,  recently  reported  as  having  been 
wounded  in  France. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (30th  August,  1916),  amounting  to  8  Vols,, 
55  Parts  or  Nos.,  4  Bulletins,  one  Report,  and  4  Pamphlets, 
received  from  38  Societies,  etc.,  and  two  private  donors,  were 
laid  upon  the  table. 

NOTES   AND    EXHIBITS. 

Mr.  J.  L.  Froggatt  showed  specimens  of  a  third,  at  present 
undescribed,  species  of  Chalcid  wasp,  parasitic  upon  the  Sheep 
maggot-fly,  from  Hay,  N.S.W. 

Mr.  W.  W.  Froggatt  exhibited  a  series  of  specimens  illus- 
trating the  life-history  of  the  Ribbed  Case-Moth  (Thyridopteryx 
hfvrichii),  recently  damaging  the  foliage  of  the  Sugar-Gums 
{Eiicalyptus  corynopcUyx)  at  Yanco,  at  the  Irrigation  Area  at 
Leeton,  and  elsewhere. 

Mr.  Fred  Turner  exhibited  an  example  of  prolification  of  an 
apple  given  to  him  by  Mr.  J.  H.  Beatson,  Managing  Director, 
Messrs.  Anderson  k  Co.,  Seedsmen  and  Plant  Merchants,  Sydney, 
who  had  received  it  from  a  client  of  his  firm.  There  were  no 
true  carpels  produced  in  the  abnormal  fruit,  but  a  whorl  of 
leaves  (probably  enlarged  sepals)  were  developed  at  its  summit 
a  very  curious  and  interesting  form  of  vegetable  teratology. 
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A  REVISION  OF  THE  GENERA  WITH  MICROSCLERES 
INCLUDED,  OR  PROVISIONALLY  INCLUDED,  TN 
THE  FAMILY  AXINELLID.E;  WITH  DESCRIP- 
TIONS OF  SOME  AUSTRALIAN  SPECIES.     Part  ii. 

[poripera.] 

By  E.  F.  Hallmann,  B.Sc,  Linnban  Macleay  Fellow  of 

THE  Society  in  Zoology. 

(Plates  xxix.,  fig.4;  xxx.-xxxii ;  xxxiii.,  fig8.1-5;  xxxiv.-xxxvii.; 

xxxviii.,  figs.  1-3:  and  Text-figs.  10-16.) 

Genus  B  i  e  m  n  a  Gray  (sens.  lat.). 

Definition. — Axinellidfe  typically  of  massive  or  encrusting 
habit,  occasionally  tending  to  become  lamellar  or  calicular, 
almost  invariably  provided  with  conuli  or  other  surface-eleva- 
tions of  less  regular  form,  or  with  digitate  processes  either  solid 
or  tubular;  or,  finally,  consisting  almost  entirely  of  tubular  pro- 
cesses. The  skeleton  varying,  sometimes  conforming  more  or 
less  to  a  halichondroid  type,  but  more  frequently  consisting 
of  definite  fibres,  which  sometimes  are  arranged  reticulately. 
The  spicules  composing  the  fibres  are  sometimes  (in  the  less 
typical  species)  arranged  more  or  less  plumosely,  or  even  in  part 
echinatingly.  The  megascleres  are  typically  of  a  single  order, — 
either  styli  alone,  or  styli  together  with  oxea  of  similar  dimen- 
sions; special  dermal  megascleres  are  absent.  The  microscleres 
are  invariably  sigmata  and  trichites  (or  microxea),  the  latter 
usually  or  perhaps  always  occurring  (partly  at  least)  in  dragmata; 
and  to  these  may  be  added  commata,  microstrongyla,  or  spherulae. 

Type-species,  B,  peachi  Bowerbank. 

The  species  for  which  the  genus  Allantophara  was  proposed  by 
Whitelegge(58)  differs  in  the  combination  of  its  characters  so 
notably  from  any  species  known  previously  to  it,  and,  in  one 
important  respect  at  least,  so  considerably  also  from  any  which 
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has  since  been  describee],  that  its  true  affinities  were  until 
recently(18)  unsuspected,  while  the  propriety  of  maintaining  a 
separate  genus  for  its  reception  has  not  hitherto  been  called  into 
question.  Whitelegge,  disregarding  the  evidence  afforded  by 
the  microscleres  present,  and  attaching  overmuch  inipiirtance  to 
the  echinate  arrangement  of  some  of  the  spicules  composing  the 
skeletal  fibres,  arrived  at  the  conclusion  that  Aflantoj>hora  is 
intermediate  between  Echinodathria  and  OphHtaspontjia;  whereas 
I,  in  my  earlier  remarks  in  reference  to  the  genu8(12),  expressed 
the  opinion  that,  provisionally  at  least,  it  should  be  placed  in 
the  Mycalinw,  and  suggested  the  possibility  of  its  relationship 
with  (jvambei  =  Tetranth^Ua).  Since  then,  as  I  more  recently 
have  found  occasion  to  remark(18),  a  second  species  possessing 
microstrongyla  as  microscleres  in  addition  to  sigmata  and  tricho- 
dragmata,  has  l)een  described  by  Hentschel(18)  under  the  name 
Tylodenma  microatrongyfa^  which  in  spiculation  accords  so  closely 
with  AUantophora  pHcata  as  to  leave  no  room  for  doubting  the 
close  genetic  affinity  of  the  two,  yet  the  skeleton  of  which  con- 
forms, or  at  any  rate  closely  approximates,  to  a  halichondroid 
type.  Hence  it  seems  to  follow  that  the  essential  feature  to  be 
taken  into  account  in  deciding  as  to  the  proper  systematic  posi- 
tion of  these  species  is  not,  in  either  case,  the  precise  configura- 
tion of  the  skeleton,  but  rather  the  constitution  thereof  from  the 
point  of  view  of  the  spicular  elements  composing  it,  both  mega- 
scleric  and  microscleric;  and  accordingly  one  is  led  to  suspect 
the  probability  of  their  relationship  with  such  species  as  Biemna 
mfigcUosiyma  Hentschel(16),  and  Biemna  chiltiisi»  'lhiele(42),  the 
spiculation  of  which  is  essentially  the  same  as  theirs  except  only 
in  this  respect,  namely,  that  instead  of  microstrongyla  the  micro- 
scleres include  spherulse,  — and  in  which,  furthermore,  the  skeletal 
arrangement  is  of  a  somewhat  intermediate  type.  In  support  of 
this,  there  now  comes  to  light  a  third  species  with  microstrongyla 
(and,  significantly,  with  spherulie  also),  -  described  below  as 
AUantophora  victo7*ia7ia, — which  forms  a  definite  and  absolute 
connecting-link  between  A,  plicata  and  Sigmojcitiella  ciocalyjh 
toidea  Dendy,  it  being  even  questionable,  indeed,  whether  both 
it  and   the  last-named   should  not    be   looked    upon   merely  as 
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varieties  of  A,  plicata :  and  Sigvnaadnella  ciocalyptoideSf  in  turn, 
is  found  to  provide  no  feature  definitely  justifying  its  separation 
generically  from  the  majority  at  least  of  the  species  at  present 
included  in  Biemna,  Accordingly  it  becomes  necessary  to  decide 
upon  what  grounds,  if  any,  the  genera  Tylodesma,  Allaniophora^ 
and  Sigmaxinella  admit  of  being  retained. 

The  distinction  between  Tylodesma  (olim  Biemna)  and  Biemna 
(olim  DesmaceUa)  deemed  essential  by  Topsent(46), — to  whom 
the  separation  of  the  species  of  Ridley  and  Dendy's  group  Des- 
macellinsB  into  these  two  genera  is  due, — was  with  respect  to 
the  mode  of  conformation  of  the  skeleton,  a  halichondroid  type 
of  skeleton  being  regarded  by  him  as  characteristic  of  the  former 
genus,  a  disposition  of  the  megascleres  in  definite  fibres  as  char- 
acteristic of  the  latter  :  whether  the  megascleres  were  styli  or 
tylostyli  was  looked  upon  as  of  minor  importance  The  same 
distinction  was  emphasised  by  Lundbeck(80)  in  defining  these 
genera,  though  at  the  same  time  he  attached  equal  value  to 
certain  differences  in  their  microscleric  spiculation;  pther  authors, 
however, — as  Thiele(41),  Dendy(8),  and  Hentschel(18), — seem 
disposed,  like  Topsent,  to  regard  it  as  fundamental.  Neverthe- 
less, a  critical  survey  of  the  species  concerned  renders  it  evident 
that  the  distinction  is  an  arbitrary  one,  and  incapable  of  being 
maintained;  in  proof  of  which  one  need  only  refer  to  the  fact 
that  in  certain  instances,  as,  for  example,  in  the  case  of  Biemna 
micraoca  Hentschel(14),  and  of  the  so-called  Biemna  humilis 
Thiele(41),  the  authors  themselves  show  uncertainty  as  to  the 
genus  to  which  the  species  ought  rather  to  be  assigned.  If,  how- 
ever, the  specien  with  tylostyli  or  subtylostyli  as  megascleres 
(typical  of  Tylodesma)  be  compared  with  those  in  which  tylo- 
stylote  megascleres  are  absent  (typical  of  Biemna),  it  is  found 
in  the  case  of  the  former  that  the  microscleres  present  frequently 
comprise  toxa  in  addition  to  sigmata,  but  never  trichites  or 
microxea,  whereas  in  the  case  of  the  latter,  with  one  highly 
questionable  exception — viz.,  Desmacella  fragilie  Kieschnick(M), 
— trichites  or  microxea  are  invariably  present,  but  never  toxa. 
Accordingly  there  is  excellent  ground  for  the  retention  of  the 
genus  Tylodesma,  but  its  definition  requires  amendment. 

40 
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The  three  species,  for  the  reception  of  which  Dendy(7)  proposed 
the  genus  Sigmctxinella^  agree  in  having  both  monactinal  and 
diactinal  megascleres  and,  as  microscleres,  sigmata  and  tricho- 
dragmata,  but  in  a  number  of  other  important  respects  they 
differ  very  considerably;  and,  as  already  indicated,  one  at  least 
of  them  equally  admits  of  inclusion  in  Allaniophora  or  in  Bievnna 
as  hitherto  defined.  However,  the  first-described  of  the  three, 
S,  aiistrcUiana,  as  well  as  several  of  the  species  which  Kirk- 
patrick(20)  and  Whitelegge(60)  have  ascribed  to  Siymcuciftella, 
differ  from  all  other  known  species  possessing  similar  micro- 
scleres,  firstly  in  being  of  ramose  habit,  and  secondly  in  having 
an  axially  condensed  skeleton.  Consequently,  with  an  amended 
diagnosis,  the  genus  Sigmaacinella  also  admits  of  being  retained. 

The  third  species  assigned  by  Dendy  to  Sigmaxifiella — S. 
Jlabellata  — is  (among  the  species  having  sigmata  and  tricho- 
dragmata  as  microscleres)  quite  unique,  not  only  as  regards 
skeletal  structure,  but  also  in  the  fact  that  the  megascleres 
are  of  two  distinct  kinds,  viz.,  styli  composing  the  fibres,  and 
elongated  flexuous  strongyla  (and  toruota)  occurring  inter- 
stitially,— the  latter  of  which  are  strikingly  analogous  to  the 
spicules  of  similar  form  characteristic  of  many  species  of  AxinellOf 
Phakelliay  Acanthella^  and  Trayoaia.  Were  it  not  for  the  presence 
of  sigmata,  there  would  be  no  adequate  reason,  apart  from  the 
flexuous  character  of  the  interstitial  megascleres,  for  excluding 
the  species  from  the  genus  i)ra^ma(ni£on(g.n. ),  which  in  turn 
comprises  species  hitherto  assigned  to  Thrxn(icoj>hora\  whilst,  if 
both  kinds  of  microscleres  were  absent,  it  would  almost  certainly 
have  to  be  included  in  the  genus  Phakellia  as  defined  by  Dendy (8). 
Being  such  as  it  is,  however,  the  species  undoubtedly  deserves  a 
new  genus  for  its  accommodation,  and  for  this  I  propose  the 
name  Sigmcucia, 

The  question  whether  Allaniophora  admits  of  separation  from 
Biermia  is  a  much  more  difficult  one,  and  at  present  cannot  be 
satisfactorily  decided;  for  although  there  exists  with  respect  to 
skeletal  structure  a  profound  difference  between  the  typical 
species  of  the  two  genera, — as  is  very  obvious  from  a  comparison 
of  Topsent's  figure  of  B.  peachi(bi;  PI.  iv.,  fig.  3)  with  mine  of 
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A,  victoriana  (PI.  xxxi.,  figs.l,  2),— yet  the  descriptions  of  other 
species  seem  to  indicate  that  intermediate  (as  well  as  additional) 
types  of  skeleton  occur,  while  in  not  a  few  instances,  furthermore, 
the  requisite  information  relating  to  the  skeleton  is  lacking.  At 
the  outset,  a  satisfactory  line  of  division  between  the  two  genera 
seemed  to  me  possibly  securable  by  taking  into  account  the  fact 
that  in  most  if  not  all  of  the  indubitable  species  of  Biemna  the 
microscleres  include  commata,  but  never  microstrongyla,  whereas 
in  the  remaining  species  commata  are  absent;  but  the  service- 
ableness  of  this  as  a  means  of  distinction  appears  to  be  ruled  out 
of  court  by  the  circumstance,  recently  announced  by  Topsent(54), 
that  in  B.  peachi  commata  are  apparently  sometimes  missing.  A 
further  difficulty  is  created  by  Topsent's  discovery  {loc.  cit.)  that 
"commata"  are  present  in  his  Biemna  JistulosOy  which  have  not 
the  form  of  curved  microstyli  but  "s*y  montrentflexueux  avec  un 
liout  renfl^  et  Tautre  un  peu  aminci,"  so  that  their  form  ''rapelle 
un  peu  celle  de  sigmaspires  deroui^es";  and  it  is  possible  that 
these  microscleres  are  a  connecting-link  between  the  styliform 
commata  of  B.  peachi,  etc.,  and  the  microstrongyla  of  typical 
AllantophoraspecieB.  Consequently,  since  one  is  unable  so  to 
define  the  genera  as  to  render  them  mutually  exclusive,  there  is 
DO  alternative  for  the  time  being  but  to  combine  them,  and  I 
have  therefore  formulated  the  diagnosis  of  Biemna  accordingly. 
Inasmuch,  however,  as  I  am  confident  that  the  necessity  for  this 
is  only  temporary,  and  that  a  fuller  knowledge  of  the  species 
concerned  will  furnish  occasion  for  the  rehabilitation  of  the 
genus  Allantoj)hora,  I  have  refrained  for  the  present  from  dis- 
carding the  name  in  the  designation  of  the  species  described 
below,  to  which  it  must  necessarily  apply  if  the  genus  be  ulti- 
mately read  op  ted. 

The  amendment  which  I  introduce  in  regard  to  the  distinction 
to  be  drawn  between  the  genera  Biemna  and  Tylodesma  affects 
the  position  only  of  five  species,  namely,  of  Tylodesma  micro- 
strongyla Hentschel,  and  T,  microxa  Hentschel,  which  (as  their 
spiculation  consists  of  styli,  sigmata,  trichites,  and,  in  the 
former,  also  of  microstrongyla)  must  be  included  in  Biemna',  and 
of    Biemna    humUii    Tbiele(41),   B.  vulgaris   Topsent(45),   and 
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B.  truncata  Hentschel(i5),  which  (having  a  spicnlation  composed, 
in  the  case  of  the  first,  of  subtylostyli,  sigmata,  and  toza,  and 
in  the  others,  of  tylostjli  and  sigmata)  must  be  transferred  to 
Tylodesma,  In  order  to  frame  a  satisfactory  definition  of 
Biemna^  which  will  serve  effectually  to  distinguish  it  from 
Drcigmaddon  and  Rhaphoacya  (gg.nn.),  it  is  nfcessary  to  insist 
upon  the  presence  of  sigmata  as  an  essential  character  of  the 
genus :  for  this  reason,  if  for  no  other,  Topsent's  Detmctcella 
aberrans  (with  trichodragmata  alone  as  microscleres),  which 
Lundbeck  has  referred  to  Biemna,  must  be  removed  therefrom; 
and  for  its  reception  I  propose  a  new  genus,  Drctgmatella^  which 
I  provisionally  regard  as  occupying  a  position  between  Dragma- 
cidon  and  Bhaphoosya,  Lundbeck  is  inclined  to  refer  also 
Schmidt's  imperfectly  known  Desmacella  vagcibunda  and  D, 
pumilio  to  Biemna.  Of  these  two  species  I  have  not  seen  the 
descriptions;  but  judging  from  Schmidt's  original  diagnosis  of 
Desmacella,  quoted  by  Ridley  and  Dendy(58),  the  microscleres 
present  are  sigmata  and  (or)  toxa,  in  which  case  the  species 
cannot  in  my  estimation  be  assigned  to  Biemna,  but  belong  most 
probably  to  Tylodesma,  As  regards  Kieschnick's  Desmacella 
firagilis,  referred  to  above,  it  is  impossible,  owing  to  the  un- 
reliability of  its  description,  to  express  any  definite  opinion.  If 
it  be  true  that  its  microscleres  are  sigmata,  trichodragmata,  and 
toxa,  as  stated,  I  think  that  this  would  render  necessary  the 
erection  for  it  of  a  new  genus;  until  rediscovered,  however,  the 
species  must  be  regarded  as  incertce  sedis.  The  only  other  species 
about  which  there  can  be  said  to  exist  any  occasion  for  doubt  is 
Desmacella  cavemula  Bowerbank(l),  in  which  the  microscleric 
spiculation  is  described  as  consisting  solely  of  sigmata;  but  as 
the  megascleres  are  styli  (and  not  tylostyli),  and,  furthermore, 
as  there  is  ground  to  suspect,  owing  to  the  dried  condition  of 
Bowerbank's  single  specimen,  that  the  occurrence  of  tricho- 
dragmata therein  was  overlooked,  the  probability  is  that  the 
species  is  correctly  to  be  assigned  to  Biemna.  Nevertheless,  the 
species  is  peculiar,  regarded  as  a  member  of  this  genus,  in  the 
fact  that  the  megascleres  are  distinguishable  into  two  groups, 
the  one  kind  composing  the  fibres,  the  other  occurring  inter- 
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stitially  and  also  forming  a  dermal  skeleton:  and  this  peculiarity 
may  possibly  prove  to  be  associated  with  other  distinctive 
features  of  a  character  that  would  justify  its  exclusion  from  the 
genus.  According  to  Thiele(40),  a  partial  differentiation  of  the 
megascleres  into  several  groups  is  exhibited  in  the  case  of  B, 
korenii  also,  but  apparently  this  occurs  without  relation  to  the 
particular  position  which  the  spicules  occupy,  since  he  makes  no 
mention  of  the  fact;  and  Lund  beck  (80)  further  notes  that  in 
8.  capUlifera  there  are  present,  in  addition  to  the  skeletal 
spicules  proper,  smaller  styli  which  are  found  only  in  the  part 
of  the  sponge  nearest  to  the  substratum,  where  they  form  a  thin 
layer.  In  all  the  remaining  species  of  Biemna^  so  far  as  I  am 
aware,  the  megascleres  are  definitely  of  a  single  order  (though 
occasionally  comprising  both  monactinal  and  diactinal  forms). 

Hent8chel(15)  has  recently  referred  to  Biemna  (under  the  name 
B.  aruenais)  a  species  possessing  neither  sigmata  nor  tricho- 
dragmata,  but  having  as  tiesh-spicules  small  slender  curved 
tylostyli,  which  he  terms  *'  kommaformige  Rhaphiden  "  and  ap- 
parently regards  as  homologous  with  the  commata  of  species 
like  B,  peachi.  Inasmuch,  however,  as  the  remaining  spicula- 
tion  consists  of  megascleres  (of  two  distinct  kinds)  in  the  form 
of  (longer)  subtylostyli  and  (very  much  shorter)  tylostyli  respect- 
ively, and  as,  furthermore,  the  sponge  is  regularly  dome-shaped 
and  prolongs  itself  upwards  into  a  tubular  process,  it  seems  to 
me  practically  certain  that  the  species  is  one  requiring  to  be 
included  in  the  family  Polymastiidte.  Unfortunately  Hentschel 
has  neglected  to  investigate  the  structure  of  the  skeleton,  and 
one  therefore  lacks  the  information  necessary  to  decide  whether 
the  species  requires  a  new  genus  for  its  reception,  or  permits  of 
inclusion  in  the  genus  Polymastia  itself.  But,  for  the  present,  I 
would  recommend  that  the  species  be  known  as  Polymastia({) 
arueiuis. 

Of  species  referable  to  Biemna  which  have  been  assigned  to 
genera  other  than  Biemna^  Desmacella^  Tylodesma,  or  Allanio- 
phara,  there  is  apparently  only  one,  viz.,  Sigmaxinella  incrustans 
Kirkpatrick(20). 

A  few  fragments  of  a  sponge  have  been  recorded  from  Christ- 
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mas  Island  by  Kirkpatrick(21)  as  Desmacella  sp.,  in  which  the 
megascleres  are  oxea,  fewer  styli,  and  rare  strongyla,  all  of 
approximately  the  same  dimensions  (viz,  180  x  7fi,  150  x  9fi,  and 
126  X  6fi  respectively))  and  the  microscleres  are  very  rare  sigmata, 
rare  toxa,  and  rare  trichites;  but  in  which  the  skeleton  is  a 
unispicular  renieroid  meshwork,  with  triangular  and  quadran- 
gular meshes.  Obviously,  if  the  microscleres  are  really  proper 
to  it,  this  species  should  be  assigned,  provisionally  at  least,  to 
the  genus  Gellius. 

The  genus  Biemna,  as  now  defined,  accordingly  comprises  the 
following  species : — 

i.  With  commata  -  typical  species  of  the  genus. 

/i.  peachi  Bower bank(l;  80).  English  Channel;  Scotland; 

off  Norway;  off  Iceland. 
B.  capillifera  Levinsen(28;  80).  E.  Canada;  Iceland;  Kara 

Sea. 
B.  hamifera  Lundbeck(30).  Off  Iceland. 

B.  grcsnlandica  Fristedt(10;  30).         E.  Coast  of  Greenland. 
B.    stellifera  Fristedt(9).   (With        Sweden. 

astersi). 
B.Jiatulosa  Topsent(M;  M).  Amboina. 

B.  sp.  Thiele(41).  Ternate. 

ii.  Without  commata  (so  far  as  known),  and  without  roicro- 
strongyla;  but  apparently  otherwise  conforming  rather  to  the 
species  with  commata. 

B,  koreiiii  Schmidti35;40).  Off  Norway. 

B.  varianiia  Bowerbank(l).  Bristol  Channel. 

(I)B.  (i)caverniUa  Bowerbank(l).        Shetland  Islands. 

B.  irirhaphis  Topsent(M;  41).  Amboina;  Ternate. 

(1)^.  ybr^M  Topsent(48)  Amboina. 

iii.  Without  commata  (so  far  as  known),  and  without  micro- 
strongyla;  but  apparently  otherwise  conforming  rather  to  the 
species  with  microstrongyla. 

B.  xiicrustanB  Kirkpatrick(20).  Cape  Colony. 

B.  tuhulata  Dendy(8).  Ceylon. 

B,  macrorhaphia  Hentschel(16).  Antarctic  Ocean. 


BY    B.    F.    HALLMANK.  503 

B,  microxa  Hentsche](l4).  Sharks  Bay,  W.  Australia. 

B.  sp.  Hentschel(15).  Arafura  Sea. 

B,   chiUnsis    Thiele(i2).  (With  Chili. 

spherulse). 

B.  megcUosigma  Hentschel(15).  Arafura  Sea. 

(With  spherulse). 

B.   megcUosigma    var.    liposphcera  Arafura  Sea. 

HeDtschel(18). 
B     (Allantophora)    ciocalyptoides     Port  Phillip,  Victoria. 
Dandy. 

iv.  With  microstrongyla. 

B.  (AllatUophora)  plicata  White-     New  South  Wales. 

legge. 
B.  (Allantophora)  vicioriaiw.^  sp.n.     Port  Phillip,  Victoria. 
B.  ({Allantophora)  microstrongyla     Arafura  Sea. 

HeQtschel(15). 

Allantophora  plicata  Whitelegge. 
(PI.  xxix.,  fig.4;  PI.  xxx.,  figs.l,  2,  3.) 
\^01  .Allantophora  plicata  Whitelegge(60),p.505,Pl.xlv.,fig.28. 

Diagnosis. — Sponge  consisting  of  a  cluster  of  erect,  proliferous 
lamellae,  sometimes  interunited  more  or  less  by  anastomosis,  and 
frequently  tending  to  become  more  or  less  pointed  above  or  to 
divide  distally  into  digitate  processes.  Surface  irregular,  and 
provided  with  many  slender  tapering  conuli.  Dermal  membrane 
moderately  thick,  without  contained  megascleres,  and  without 
pores  visible  to  the  naked  eye.  Skeleton  an  irregular  reticula- 
tion, of  fairly  uniform  density  throughout,  consisting  of  ascend- 
ing multispicular  main  fibres  (mostly  between  100  and  200/^  in 
stoutness)  and  numerous  slenderer,  for  the  most  part  pauci- 
spicular,  connecting  fibres.  Spicules  of  the  main  fibres  rather 
loosely  (and  often  somewhat  plumosely)  arranged.  Both  main 
and  connecting  fibres  provided  with  moderately  numerous,  more 
or  less  nearly  perpendicularly-directed,  echinating  spicules 
similar  in  kind  to  the  coring  spicules.  Spongin  present  only  in 
moderate  quantity.    Megascleres:  styli  and  (relatively  few)  oxea, 
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ranging  from  less  than  300  to  upwards  of  500fi  (occasionally  to 
upwards  of  600/a)  in  length,  and  (in  different  specimens)  varying 
from  16  to  22/ui  in  maximum  stoutness.  Microscleres:  (i.)numer- 
ous  sigmata  of  two  sizes,  respectively  11  and  21/a  in  maximum 
length;  (ii.)  trichodragmata  typically  of  two  sizes,  together  with 
scattered  trichites  of  similar  length  (viz.,  up  to  about  60fi)  to 
those  composing  the  larger  dragmata;  and  (iii.)  numerous  micro- 
strongyla,  the  largest  measuring  20  by  S/i. 

Zoc.— Off  Crookhaven  River,  N.S.W.  ("Thetis"). 
IfUroductoryu — In  addition  to  the  single  example  originally 
described,  there  are  now  available  three  other  complete  speci- 
mens of  the  species,  and  a  fragment  of  a  fourth.  Of  these,  only 
the  last-mentioned  is  preserved  in  alcohol,  the  remainder  (with 
the  exception  of  the  type-specimen,  which  has  been  dried — pro- 
bably after  having  been  some  time  in  alcohol—  without  complete 
removal  of  the  sarcode)  being  washed-out  and  otherwise  more  or 
les^  damaged  beach-specimens. 

JSoUemal  /eatures. — In  all  four  specimens,  the  general  habit 
is  the  same.     The  sponge  consists  of  an  often   more  or  less 
intricate  cluster  of  erect   lamellae,  which  are  joined  each  to 
another  along  one  lateral  edge, — the  other  edge  either  remaining 
free  or  (less  frequently)  becoming  connected  by  anastomosis  with 
some  portion  of  another  lamella, — and  which  tend  most  fre- 
quently to  become  narrowed  and  more  or  less  pointed  above,  or 
sometimes  to  partially  resolve  distally  into  several  pointed  digiti- 
form  processes.     The  lamellie  vary  from  2  to  12  mm.  in  thick- 
ness; and  the  largest  specimen  measures   130  mm.  in  height. 
Usually,  a  main  or  primary  lamella  is  to  be  distinguished,  and 
from  this  secondary  lamellae  proceed,  which  in  turn  give  rise  in 
a  similar  way  to  others  of  higher  order.     The  lamellae  are  not 
always  directed  perpendicularly  to  those  from  which  they  arise, 
but  often  more  or  less  obliquely;  and  occasionally  some  of  the 
larger  ones  may  be  vertically  curved  or  folded.     The  sponge  is 
sessile,  and  is  sometimes  attached  only  by  a  limited  portion  of 
the  base  of  the  primary  lamella;  but  more  usually  the  area  of 
attachment  is  much  more  extensive,  and  is  formed  partly  by  the 
bases  of  other  lamellae  as  well.     The  surface  is  rendered  more  or 
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less  uneven  by  irregular,  longitudinally  disposed  ridges  and 
furrows,  and  by  numerous  acuminate  conuli.  The  former  in- 
equalities are  much  more  marked  in  dried  and  washed-out  speci- 
mens (Pi.  XXX.,  fig.  2)  than  in  the  perfect  sponge  (PL  xxx.,  fig.l), 
since  in  the  case  of  the  latter  the  depressions  are  largely  filled 
up  with  fieshy  tissue  and  covered  over  by  dermal  membrane. 
In  the  washed-out  condition  of  the  sponge,  numerous  lesser 
inequalities  also  are  in  evidence,  causing  the  surface  to  present 
a  somewhat  cellular  or  roughly  pitted  appearance,  and  giving 
rise  here  and  there-  more  especially  in  the  case  of  thinner 
lamellae  -  to  actual  perforations  :  it  is  the  depressions  producing 
this  appearance  that  are  somewhat  misleadingly  referred  to  in 
the  original  description  as  'Spores."  The  conuli  are  conspicuous 
in  the  well-preserved  sponge,  but  may  be  entirely  missing  in  the 
case  of  beach-specimens  owing  to  their  fragility  and  the  ease 
with  which  they  become  broken  ofif  when  dry;  they  are  narrow 
at  the  base  and  thread-like  at  the  apex,  are  traversed  axially  by 
a  single  skeletal  fibre,  and  vary  in  length  from  2  to  5  mm. 
Oscula  were  not  observed. 

The  consistency  of  the  sponge  in  alcohol  is  firm,  fairly  tough, 
compressible,  and  resilient;  and  the  colour  is  yellowish-brown. 
Dry  specimens  vary  considerably  in  their  consistency  and  textural 
appearance  according  to  the  extent  to  which  the  sarcode  has 
been  removed.  When  thoroughly  washed-out,  the  sponge  is 
tough  and  elastic,  and  its  texture  (as  compared  with  that,  say, 
of  an  ordinary  washing  sponge)  is  loosely  and  coarsely  fibrous: 
the  fibres  that  terminate  at  the  surface  run  towards  it  in  an 
obliquely  ascending  direction,  and  being  free  from  one  another 
(t.0.,  unconnected  by  transverse  fibres)  for  some  distance  from 
their  extremities,  give  to  the  surface  a  slightly  shaggy  appear- 
ance (PI.  xxx.,  fig.3).  On  the  other  hand,  if  dried  without  (or 
with  only  partial)  removal  of  the  sarcode,  the  sponge  (as  in  the 
case  of  the  type-specimen)  is  inelastic  and  rather  brittle,  and  of 
a  texture  that  might  be  descrilied  roughly  as  pumiceous  (Pl.xxx., 
fig. 2).  In  this  latter  condition  of  the  sponge,  the  interstices  of 
the  skeleton  are  frequently  tympanised  by  delicate  parchment- 
like membranes  (erroneously  referred  to  in  the  original  descrip- 
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tion  as  being  portions  of  the  dermal  membrane).     The  colour  of 
dry  specimens  varies  from  light  to  brownish-grey. 

The  dermal  membrane  is  very  distinct  and  fairly  tough,  and 
overlies  numerous,  usually  not  very  extensive,  subdermal  spaces; 
it  is  not  (to  the  naked  eye)  visibly  porous.  The  dermal  pores, 
over  limited  areas  of  the  surface,  are  similar  in  their  arrange- 
ment to  those  of  J.  tnc/ortana  (c/!  PI. XXX viii.,  figs.  1-4),  except 
that  the  circular  groups  they  form  (which,  in  rare  instances, 
attain  a  diameter  of  130  to  150fi)  are  relatively  less  closely 
apposed;  but  generally  they  occur  only  several  together  in  much 
smaller  groups— or,  in  rare  cases,  even  singly — and  the  groups 
are  separated  by  distances  sometimes  exceeding  their  own 
diameter. 

Skeleton.  —  Whilst  in  regard  to  spiculation  no  deKnite  distinc- 
tion can  be  drawn  between  the  present  species  and  A.mctoriana^ 
th^  arrangement  of  the  skeleton  in  the  two  differs  very  con- 
siderably This  will  be  evident  from  a  comparison  of  the  figures 
of  the  skeleton  (prepared  by  treatment  with  caustic  potash)  in 
the  two  cases,  as  seen  in  section,—  especially  PI.  xxix.,  fig.4,  and 
PL  xxxi.,  fig.l, —  the  former  of  which  is  from  a  lamella  (varying 
in  thickness  from  less  than  1  mm.  at  one  edge  to  8  ram.  at  the 
other)  of  the  present  species,  and  the  latter  from  a  thick  vertical 
slice  (from  6  to  10  mm.  in  thickness)  of  a  massive  specimen  of 
A,  victoria7ia.  The  chief  points  of  difference  are  two.  Firstly, 
there  is  an  entire  absence,  in  the  present  species,  of  any  observ- 
able differentiation  in  the  structure  of  the  skeleton  relative  to  a 
number  of  separate  axes,  and  the  pattern  is  accordingly  every- 
where (including  even  the  incipient  processes  into  which  the 
lamellae  sometimes  tend  to  resolve)  much  the  same;  and  secondly 
— in  necessary  correlation  with  this—  the  main  fibres  are  never 
transversely  directed,  but  always  run  in  a  more  or  less  ascending 
direction,  with  gradual  trend  surf  ace  wards,  branching  (not  very 
frequently)  as  they  go.  As  in  A.  victoriana,  the  connecting 
fibres  are  numerous,  and  interunite  with  one  another  to  form 
(along  with  the  main  fibres)  a  rather  small-meshed  reticulation; 
but  the  reticulation  is  here  very  irregular,  and  there  is  no  marked 
tendency  on  the  part  of  the  connecting  fibres  to  be  confined  (as 
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in  A.  victoriana)  to  vertical  planes;  in  some  parts,  however, — 
more  especially  in  the  processes—  a  slight  tendency  towards  such 
an  arrangement  is  occasionally  exhibited.  A  further  notable 
point  of  difference  is  the  frequency  cjI  occurrence,  in  the  present 
species,  of  megascleres  disposed  more  or  less  perpendicularly  to 
the  fibres, — with  their  bases  implanted  therein,  — in  the  manner 
of  echinating  spicules.  The  main  fibres  are  composed  chiefly  or 
(not  seldom)  almost  entirely  of  spicules,  arranged  usually  in  a 
loose,  often  in  a  more  or  less  dishevelled  or  somewhat  plumose 
fashion,  and  are  usually  between  100  and  200/a  in  stoutness;  in 
the  oldest  portions  of  the  sponge,  however,  they  occasionally 
attain  a  diameter  of  from  300  to  iOOfi.  The  amount  of  spongin 
cementing  their  spicules  is  rather  variable,  but  is  seldom  suffi- 
cient to  form  a  well-defined  sheath;  as  seen  in  cross-section,  the 
outline  of  the  fibres  is  very  irregular.  The  connecting  fibres  are 
uniserial  to  multiserial  in  spiculation,  and  are  relatively  more 
sponginous  than  the  main  fibres.  But  very  few  megascleres  are 
scattered  between  the  fibres.  Sigmata  (of  two  sizes)  and  micro- 
strongyla  occur  in  great  abundance  throughout  all  parts  of  the 
interior,  together  with  moderately  numerous  trichodragmata  and 
singly  scattered  trichites;  the  last-mentioned,  howe\er,  are  not 
very  evident  owing  to  their  extreme  tenuity.  In  the  dermal 
membrane,  sigmata  are  again  very  abundant,  and  single  trichites 
almost  equally  so,  but  trichodragmata  and  microstrongyla  are 
extremely  rare,  and  megascleres  are  altogether  absent. 

Spicules. -({.)  The  megascleres  are  styli  and  relatively  few 
oxea— the  proportionate  number  of  the  latter  variable,  ranging; 
from  less  than  1  in  100  (in  the  type-specimen),  occasionally  to 
as  many  as  1  in  10.  Though  somewhat  scarce  as  echinating 
spicules,  the  oxea  occur  in  all  the  same  situations  in  the  skeleton 
as  the  styli,  and  are  undoubtedly  only  variants  of  them;  never- 
theless, transitional  forms  between  the  two  are  extremely  rare. 
The  styli  are  slightly  curved,  with  the  curvature  most  pronounced 
in,  and  usually  confined  to  their  basal  moiety;  are  evenly 
rounded  at  the  base,  and  of  uniform  or  nearly  uniform  diameter 
thence  to  beyond  the  middle  of  their  length;  and  taper  gradually 
to  a  sharp  point.     The  oxea— apart  from  their  being  diactinal — 
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differ  froni  the  styli  only  in  being  curved  ay m metrically  and 
more  Btrongly,  and  also  somewhat  angulately.  In  diflerent 
specimens,  the  tnegucleres  vary  from  &20  to  670fi  in  maximum 
length  and  from  16  to  32fi 
in  maximum  BtoutneBs;and 
the  shortest  spicules  in  any 
specimen  are  between  200 
and  300/1  in  length.  The 
longest  spicules  are  seldom 
much  more  than  one-half 
(very  rarely,  if  ever,  as 
much  as  two-thirds)  the 
maximum  stoutness,  the 
greatest  diameter  being  at- 
tained by  those  of  inter- 
mediate and  lesser  lengths. 
(ii.)  The  sigmata  are, 
almost  without  exception, 
more  or  less  contort,  but 
seldom  to  such  an  extent 
as  to  appear  ^-shaped  when 
viewed  from  the  side  '■  hey 
are  of  two  sizes,  the  larger 
15  to  21fi,  the  smaller  7  to 
ll/i,  in  length,  and  mea- 
sure respectively  I'ft  and 
about  0-76/1  in  maximum 
stoutness.  The  latter  are 
by  far  the  less  numerous, 
lext-fi((.lu.  jjm  ^j.g  nevertheless  by  no 

AltanlOfihora  plicala.     n,  mejpwolercs;  li,e, 
Iftrt^r  and  smallei'  sigmals;  d,  e,  niicru- 

BtiwigyU   from   o4oh   of   twu  JifTorei.t       '"')  '"«    trichites    are 

HpeoitnetiH.  typically  of  two  sizes;  the 

longer  ones  immeasurably 

thin,  50  to  66/i  in  length  in  some  specimens,  only  36  tn  60/i  in 

others,  and  occurring  both  in  dragmata  and  scattered  singly;  the 

shorter  ones  relatively  stouter  and  slightly  fusiform  in  shape. 
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15  to  (rarely)  30/i  in  length,  and  apparently  occurring  only  in 
dragroata.  In  two  (dry)  specimens,  however,  the  shorter  trichites 
were  not  observed.  The  dragmata  frequently  take  the  form  of 
dense  roundish  masses  of  trichites,  sometimes  exceeding  300/i 
in  breadth,  which  refract  the  light  in  such  a  way  as  to  appear 
blackish  and  opaque. 

(iv.)The  microstrongyla  are  seldom  less  than  10/a  in  length 
and  2fjL  in  diameter,  but  are  usually  much  stouter,  and  have  a 
maximum  size  of  20  by  8/a.  They  are  nearly  always  slightly 
curved  and  more  or  less  distinctly  cen trotyl ote.  Abnormal 
forms  occur,  in  which  the  annular  swelling  is  irregular  in  shape, 
excentric  in  position,  or  several  times  repeated,  but  they  are  not 
very  numerous  and  seldom  depart  from  the  normal  shape  to  any 
considerable  extent. 

Allantophora  vicTORiANA,  n.sp. 
(Pl.xxx.,figs.4,5;  Pl.xxxi.,figs.l-4;  Pl.xxxii.,figs.l-5;  Pl.xxxviii., 

figs.  1-4;  PI.  xl.,  figs.5,  6.) 
Diagnosia, — Sponge  erect,  either  entirely  massive  or  sub- 
dividing superiorly  into  separate  tapering  digitations.  Surface 
slightly  irregular,  and  provided  with  numerous,  fairly  uniformly 
distributed,  more  or  less  acuminate  conuli.  Dermal  membrane 
very  distinct;  without  contained  megascleres;  usually  showing 
to  the  naked  eye  a  minutely  reticulate  pattern  due  to  the  mode 
of  arrangement  of  the  dermal  pores.  Skeleton  (in  the  body  of 
the  sponge)  consisting  of  a  congeries  of  similar  components, 
each  constructed  on  the  same  plan  as  the  entire  skeleton  of  a 
single  digitation.  In  each  component,  the  main  fibres  (except- 
ing, usually,  one  or  a  few  longitudinally-directed  primary  fibres 
occupying  its  axis)  are  disposed  more  or  less  perpendicularly  to 
the  axial  direction  of  the  component,  i.e.,  in  a  radial  or  pinnate 
fashion  ;  and  these  are  joined  together  by  connecting  fibres 
which  are  almost  exclusively  confined  to  vertical  planes.  The 
main  fibres  are  relatively  very  stout  (up  to  over  300/a  in 
diameter),  and  are  composed  chiefly  of  spicules  arranged  more 
or  less  compactly  ;  the  connecting  fibres  are  slender,  mostly 
paacispicular,  and  composed  chiefly  of  spongin.     A  few  ecbinat- 
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ingly-disposed  spicules  occur  on  the  main  fibres,  but  are  rare  or 
absent  on  the  connecting  fibres.  The  spiculation  is  almost 
identically  the  same  as  that  of  A.  pliccLt<iy  the  chief  point  of 
difference  being  that  the  microstrongyla  are  much  more  various 
in  form  and  size^  and  frequently  pass  into  spherulse. 

Xoc.  — Port  Phillip. 

Introductof-y. — The  species  is  represented  in  the  Australian 
Museum  by  two  half-specimens  from  Port  Phillip,  and  a  com- 
plete specimen  (of  somewhat  different  habit)  the  locality  of  which 
is  uncertain;  in  addition,  a  third  half-specimen  is  included 
among  the  original  specimens  described,  by  Deiidy,  as  Hiymaxi- 
nella  ciocalyptoides^ — viz.,  the  one  referred  to  by  him  as  R.N. 338. 
The  last-mentioned,  however,  does  not  constitute  a  fourth  ex- 
ample of  the  species,  but  is  plainly  only  the  other  half  of  one  of 
the  Australian  Museum  specimens.  All  the  specimens  are  well 
preserved  in  alcohol. 

Extenicd  features, — The  two  Port  Phillip  examples  are  massive 
sponges,  of  erect,  somewhat  quadrangulately  prismatic  shape, 
slightly  narrowed  below  to  form  a  broad  base  of  attachment, 
and  with  a  very  rugged,  monticulate  upper  surface  (PI.  xxx., 
figs. 4,  5) :  the  slightly  larger  is  115  mm.  in  height,  and  would 
measure,  if  complete,  about  60  or  70  mm.  in  breadth  and  in 
thickness.  The  third  specimen  (PI.  xxxi.,  fig.3),  which  is  very 
much  smaller, —  measuring  only  55  mm.  in  height,— is  similarly 
massive  in  its  lowermost  portion,  but  divides  above  into  many 
separate  (or  more  or  less  incompletely  separate)  tapering  digita- 
tions  of  various  size,  the  largest  measuring  25  mm.  in  length  and 
5  or  6  mm.  in  diameter  at  the  base.  The  difference  in  habit  in^ 
the  two  cases,  however,  is  probably  to  be  regarded  only  as  one 
of  degree,  since  the  rugged  character  of  the  distal  surface  of  the 
more  massive  specimens  is  such  as  might  be  due  to  incipient 
digitation. 

The  whole  surface,  including  that  of  the  processes,  is  covered 
with  conuli  formed  in  the  same  manner  as  in  il.  plicata;  they 
are  sometimes  low  and  sharp,  sometimes  acuminate  or  e\en 
filiform,  up  to  2  or  3  mm.  in  length,  and  situated  at  an  average 
distance  apart  varying  from  one  to  several  millimetres.     The 


BY    E.    P.    KALLMANN.  511 

surface  is  rendered  uneven  by  low,  irregular  undulations  and 
indistinct,  longitudinal  furrows.  On  the  upper  surface  only  of 
the  more  massive  specimens,  between  the  monticular  elevations, 
there  are  many  oscula-like  openings,  the  appearance  of  which 
(although  they  are  plainly  seen  to  be  the  orifices  of  main  exhalant 
canals)  suggests  that  they  have  been  caused  by  laceration  of  the 
dermal  membrane;  and  it  is  possible,  therefore,  that  in  the 
perfects  sponge  the  dermal  membrane  is  continuous  across  the 
debouchures  of  the  exhalant  canals,  thus  producing  a  condition 
of  lipostomy.  This  may  account  for  the  fact  that,  in  the  smaller, 
digitate  specimen,  oscula  were  not  observable. 

The  main  exhalant  canals  run  longitudinally  upwards  through 
the  sponge,  increasing  in  diameter  as  they  ascend;  they  attain  a 
maximum  diameter,  in  the  largest  specimen,  of  about  3  mm.,  but 
in  the  smallest  specimen,  only  of  about  1  mm.  Many  of  the 
canals,  especially  in  the  upper  part  of  their  course,  run  for  a 
considerable  distance  immediately  below  the  surface,  their  outer 
wall  consisting  of  scarcely  more  than  the  dermal  membrane. 
Immediately  underlying  the  dermal  membrane,  also,  there  are, 
elsewhere,  numerous  and  fairly  extensive  incurrent  spaces. 

The  consistency  of  the  sponge  in  alcohol  is  firm,  fairly  tough, 
compressible,  and  resilient ;  and  the  colour  varies  from  pale 
cream  to  light  yellowish-brown.  The  colour  in  life,  as  recorded 
in  the  case  of  a  single  specimen  by  Dendy,  is  ''cinnamon,  [with] 
the* projections  deep  chrome.''  The  skeletonised  sponge  is  very 
loose-textured,  and  not  of  uniform  density  (PI.  xxxi.,  fig.l):  the 
coarseness  of  the  fibres  is  about  the  same  as  in  A.  plicatay  but, 
in  the  present  species,  the  skeleton  is  of  considerably  smaller 
bulk  relatively  to  the  bulk  of  the  entire  sponge. 

The  dermal  membrane—  owing  partly  to  the  many  spaces  im- 
mediately underlying  it,  and  partly  to  its  being  of  considerable 
thickness — is  very  distinct,  and,  except  on  the  upper  surface  of 
the  sponge  (t.6.,  in  the  region  of  the  oscula-like  openings)  pre- 
sents a  minutely  reticulate  appearance  due  to  the  mo<ie  of 
arrangement  of  the  dermal  pores  (PI.  xxxviii.,  figs.1-4).  The 
reticulate  pattern  is  conspicuous,  even  to  the  naked  eye,  in  the 
two  massive  specimens,  but  requires  a  lens  for  its  detection  in 


512  REVISION   OP   THE   AXINELLIDJE,  ii., 

the  case  of  the  digitate  example.  Where  the  reticulation  is 
apparent,  the  dermal  pores  are  arranged  in  closely  situated,  oval 
or  rounded  groups,  or  "pore-areas'' (PI.  xl.,  figs.5,  6)  measuring 
up  to  0*5  mm.  in  diameter,  the  pores  themselves  varying  in 
diameter  from  less  than  20  to  upwards  of  SO/jl;  within  the  pore- 
areas,  the  dermal  memhrane  is  reduced,  owing  to  the  presence 
of  the  pores,  to  a  fine,  lace- like  network.  Where  the  dermal 
memhrane  is  apparently  non-reticulate,  this  is  due  to  the  fact 
that  the  pore-areas  are  much  smaller  and  much  more  widely 
separated. 

Skeleton, — The  structure  of  the  skeleton  is  such  as  would  result 
if  the  sponge  had  consisted,  in  the  first  plai^,  of  a  number  of 
independent,  simple  or  branched,  digitiform  upgrowths,  each 
with  its  own  separate  skeleton,  and  if  subsequently  these  indi- 
vidual upgrowths,  by  lateral  expansion  and  coalescence,  had 
grown  together  into  a  single  mass,*  and  their  skeletons  become 
more  or  less  interunited  :  or,  in  other  words,  the  skeleton  is 
resolvable  into  similarly  constituted,  simpler  components,  the 
arrangement  of  which  conforms  to  that  of  a  system  of  ascending, 
branched  axes.  In  order  to  convey  an  idea  of  the  general  con- 
formation of  the  skeleton,  therefore,  it  will  be  sufficient  to  de- 
scribe the  structure  and  mode  of  arrangement  of  the  skeleton  in 
a  single  such  component  (as  shown  to  best  advantage  in  a  digitate 
process  of  the  semi  massive  specimen),  and  to  explain  the  manner 
in  which  interunion  is  effected  between  the  skeletal  fibres  of 
different  components. 

In  each  simple  digitation,  the  skeleton  consists  (Pi.  xxxi.,  fig.4; 
PI.  xxxii ,  fig.l):  (i.)  of  stout  multispicular  main  fibres  radiating 
outwards,  almost  invariably  without  branching,  from  the  axis  of 
the  process  in  a  direction  perpendicular  or  nearly  perpendicular 
thereto,  and  at  a  considerable  distance  (usually  not  less  than 
1  mm.)  apart  from  one  another;  and  (ii.)  of  very  much  slenderer 
connecting  fibres,  most  abundant  towards  the  axial  region  of  the 

*  The  occurrence  of  pehbleH  and  small  patclieH  of  coai-Me  Hand  here  and 
there  in  the  interior  of  all  these  Rpeciniens,  more  especially  towards  their 
iMwe,  lends  colour  to  the  view  that  the  massive  Inxly  of  the  sponge  actuall}' 
has  been  fonne<l  by  the  coalescence  of  originally  separate  digitations. 
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digitation,  which  reticulate  among  themselves  tci  f^rm  a  narrow- 
meshed  network  between  the  main  fibres  {cf.  PI.  xxxii.,  figs. 
3,  4,  5).  The  first-mentioned,  or  radially  directed  fibres  appear 
usually  to  arise  by  the  branching  of  one  or  a  few  axial ly  situated 
fibres  running  lengthwise ;  but,  in  some  instances,  no  such 
primary  main  fibres  are  observable,  the  radially-directed  fibres 
each  arising  independently.  In  addition  to  the  paucity  or 
absence  of  longitudinal  main  fibres,  the  skeleton  also  presents 
two  other  characteristic  and  distinctive  features:  the  radial 
fibres  are  arranged  for  the  most  part  in  a  more  or  less  ortho- 
stichous  manner,  and,  almost  without  exception,  the  connecting 
fibres  between  them  occur  only  between  those  belonging  to  the 
same  orthostichies.  Hence  it  follows  that  the  connecting  fibres 
are  confined  almost  exclusively  to  vertical  (or,  as  one  might  almost 
say,  to  meridional)  planes;  and  thus,  in  a  transverse  section 
of  a  digitation  (PI.  xxxii.,  fig.2),  the  main  fibres  appear  to  be 
without  connections.  The  pattern  of  the  reticulation  formed  by 
the  connecting  fibres  is  also  characteristic,  the  meshes  usually 
being  elongated  and  narrow,  with  their  long  axis  in  the  direction 
perpendicular  to  the  main  fibres.  The  main  fibres  vary  in  stout- 
ness from  120  to  350/a:  the  spicules  composing  them  are  fairly 
closely  and  regularly  packed,  seldom  slightly  plumose  in  their 
arrangement,  and  are  cemented  by  a  relatively  small  amount  of 
spongin,  seldom  sufiicient  in  quantity  to  form  a  distinct  sheath. 
The  connecting  fibres  are  peculiar  in  being  thin  and  ribWn- 
shaped,  and  are  mostly  paucispicular  and  composed  chiefiy  of 
spongin.  Echinating  spicules  occur  similarly  as  \i\  A.  plirata;  but 
they  are  here  very  rare  upon  the  connecting  fibres,  and  arc  scarce 
even  upon  the  main  fibres.  Jnterstitially  scattered  megascleres 
are  relatively  very  few.  The  microscleres  have  the  same  distri- 
bution, and  are  equally  as  abundant  as  in  il.  plicata. 

In  the  massive  body  of  the  sponge,  as  already  stated,  the 
skeleton  consists  of  interunited  components  each  constructed  on 
the  same  plan  as  the  above-described  skeleton  of  a  single  digita- 
tion. The  interconnection  between  the  components  is  efi'ected 
simply  by  the  prolongation  of  the  radial  (main)  fibres  of  one 
component,  and  their  ultimate  union  with  connecting  fibres  of 
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another;  tis  a  rule,  the  fibres  only  of  one  of  any  two  connected 
components  are  thus  prolonged.  A  feature  not  observed  in  the 
skeleton  of  a  Neparate  digitation  is  provided  by  the  fact  that  the 
fibres  proceeding  sui'facewards  from  some  of 
the  more  peripheral  components  (more  espe- 
cially from  Bucb  as  are  situated  not  very  close 
to  the  surface)  run  in  a  more  or  less  upward 
direction  (instead  of  perpendicularly  out- 
warrls),  and  may  thus  attain  a  considerable 
length,  and  may  also  several  times  branch  (PI. 
xxxi,,  fig.2). 

Sjiieulea. — The  spiculation  is  almost  identi- 
cally similar  to  that  of  A.  plieala,  not  only  as 
regards  the  forms,  but  also  the  siies,  both  of 
the  megascleres  and  microscleres,—  the  only 
noteworthy  point  of  difference  in  the  case  of 
the  present  species  l)eing  the  much  greater 
irregularity  in  the  forms  of  the  mierontrongyla 
and  the  frequency  of  occurrence  among  tbem 
of  spherulie.  Tn  all  three  specimens,  the 
megascleres  are  of  about  the  same  dimen- 
sions, ranging  in  length  from  about  230  or 
240^  (rarely,  however,  less  than  about  300/t) 
up  to  680/1,  and  having  a  maximum  stoutness 
of  16  or  17/^;  the  sigmata,  which  appear  not 
,  to  lie  separable  into  two  groups  as  regards  site, 
'  vary  in  length  from  8  to  SOf>,  and  up  to  1-5/i 
in  stoutness;  the  longer  tricliitesattain  amax- 
imum  length  of  TO/i,  while  the  shorter  ones 
are  rarely  longer  than  30fi-.  and  the  micro- 
TexMiK.ll.*  strongyla  vary  in  diameter  from  less  tha"n  I  up 
to  6  or  6^,  and  in  length  up  to  17  or  16/i. 

Allahtophora  ciocALrPTOinKs  Dendy,  (et  var.). 
\li96. Sigmaxinnlla  ciocalyptoidus  Dendy(7),  p.243. 
Dio^noiis.     Sponge  in  the  typical  form  of  the  species  incrust- 
*  AflfHlofiAora  rirlorianu,   a,  nie^ancleree;  b,  c.  signinta;  d,  niicruatrongyla. 
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ing  to  lowly-roassive,  rising  above  into  short,  slender,  digitifurm 
processes;  in  the  varietal  form  (so  far  as  known)  consisting  of  a 
compressed,  plate-like,  sessile  basal  portion  soon  completely 
dividing  above  into  a  single  series  of  long,  slender,  tapering 
digitations.  Surface  acutely  conulose,  the  conuli  usually  not 
very  distinct  except  on  the  processes,  where  they  are  slender 
and  acuminate.  Surface  minutely  reticulate,  though  not  always 
visibly  so  to  the  naked  eye.  Skeleton  in  the  typical  form  of  the 
species  approaching  in  structure  to  that  of  A.  victoriana;  in  the 
variety  similar  to  that  of  A.  plicata,  Spiculation  differing  from 
that  of  the  foregoing  two  species  only  in  the  absence  of  micro- 
strongyla. 

Loc.  —Port  Phillip  (typical  form).    Off  Botany  Bay  (variety). 

It  is  very  probable  that  the  two  forms  which  I  associate  under 
this  species,  -  one  of  which  T  distinguish  as  a  variety,  reducta, — 
have  separately  originated  from,  and  should  be  regarded  as  no 
more  than  varieties  of,  A .  plicata  and  A .  victor iatui  respectively. 
In  the  absence  of  more  conclusive  evidence  than  is  furnished  by 
the  specimens  available,  however,  it  has  seemed  to  me  advisable 
to  regard  them  as  constituting  a  species  distinct. 

Allantophora  CI0CALTPT0IDE8  (typical  form). 

(PI.  XXX.,  figs.6,  7.) 
Of  this,  there  are  four  examples, — the  three  originally  recorded 
by  Dendy,*  and  an  additional  one  in  the  collection  of  the  Aus- 
tralian Museum  Two  of  these  (the  last-mentioned  and  one  of 
the  originals)  are  almost  identically  similar  (PI.  xxx.,  fig. 7),  each 
having  the  form  of  a  comparatively  thin  crust  which  spreads 
extensively  over  the  surface  of  a  flattened  water- worn  stone,  and 
from  which  arise,  short,  tapering,  digitiform  processes — in  part 
occurring  singly  at  wide  and  irregular  intervals,  and  in  part  dis- 
posed closely  in  clusters  'usually  with  some  amount  of  coales- 
cence). The  digitations  are  from  5  to  15  mm.  in  length  and 
seldom  more  than  2  or  3  mm.  in  stoutness  except  near  their  base, 
and  are  provided  with  moderately  numerous,  fllosely  acuminate 

*  In  the  original  description,  four  specimens  are  referred  to;   but,  as 
already  mentioned,  one  of  them  (R.N.  338)  is  an  example  of  A.  nctoriana. 
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conuli,  1  to  2  mm.  in  length,  which  give  to  them  a  somewhat 
spinose  aspect.  The  encrusting  liase  of  the  sponge  attains  a 
maximum  thickness  of  about  10  mm.  centrally,  and  thins  out 
peripherally  almost  to  a  film;  its  upper  surface  is  slightly 
irregular  and  uneven,  and  provided  with  usually  inconspicuous 
jonuli.  The  thin  and  semitransparent  dermal  membrane  is 
underlain,  between  the  conuli,  by  extensive  suMermal  spaces, 
and  is  not  of  reticulate  appearance.  The  other  specimens  (one 
of  which  is  shown  in  PI.  xxx.,  fig.6)  are  much  less  extended 
horizontally,  and  are  relatively  more  elevated  than  the  preceding 
two,  and  might  be  described  as  intermediate  in  form  between 
them  and  the  specimen  of  A.  victoriana  illustrated  in  PI.  xxxi., 
fig.3.  Otherwise,  they  exhibit  no  noteworthy  point  of  difference, 
excepting  that  the  dermal  membrane  is,  for  the  most  part, 
minutely  reticulate.  The  colour  in  life  has  been  described  as 
"  cinnamon,  with  the  projections  deep  chrome."  The  consistency, 
especially  of  the  encrusting  specimens,  is  rather  soft  and  lacking 
in  toughness. 

The  skeleton  in  the  digitate  processes  is  similarly  constructed 
as  in  the  processes  of  A.  victoriana.  In  the  encrusting  base  of 
the  sponge,  it  consists,  in  the  thinnest  portions  thereof,  simply 
of  single,  vertically-running,  stout  main  fibres  connected  in  a 
"  somewhat  irregular  fashion  by  inter-reticulating  slender  trans- 
verse fibres;  but,  in  the  thicker  portions  of  the  base,  the  main 
fibres,  as  they  ascend,  become  irregularly  branched  and  also 
interunite  with  one  another  by  anastomosis.  On  approaching 
the  surface,  the  main  fibres  (which  vary  from  150  to  300/i  in 
stoutness)  usually  become  slightly  plumose.  The  spiculation 
differs  in  no  way,  except  in  the  complete  absence  of  microstron- 
gyla  (and  of  spherulse),  from  that  of  the  preceding  species. 

Allantophora  ciocaltptoides(?),  var.  rbducta. 

(PI. XXX.,  fig. 8.) 

The  single  specimen  (PI.  xxx.,  fig.8)  consists  of  a  sessile  erect 

plate, — 5  to  10  mm.  in  thickness,  110  mm.  in  length,  and  35  to 

45  mm.  in  height, — prolonged  above,  in  a  pectinate  fashion,  into 

f^  seri^  of  very  gradually  tapered,  almost  subuliform,  digitate 
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processes  varying  in  length  from  35  to  70  mm.  The  specimen  is 
in  a  much  macerated  condition,  the  dermal  membrane  and  most 
of  the  superficial  fleshy  substance  having  disappeared,  leaving 
exposed  the  surface  of  the  skeleton.  The  texture  is  coarsely 
Hbrous  and  fairly  dense,  and  the  consistency  is  flexible  and 
moderately  tough.  The  exposed  surface,  both  of  the  basal  plate 
and  of  the  processes,  is  irregularly  and  closely  furrowed  in  the 
vertical  direction.  From  the  surface,  at  distances  of  from  1  to 
2  ram.  apart,  there  project  single  bristle-like  fibres,  which  are 
most  conspicuous  on  the  processes,  where  they  frequently  attain 
a  length  of  1*5  to  2  mm.;  these  fibres  no  doubt  represent  the 
remnants  of  conuli. 

The  skeleton  is  of  the  same  structure  as  in  J.  plicata.  In  the 
processes  (in  which  it  is  but  very  slightly  condensed  axially)  it 
consists  of  numerous  more  or  less  longitudinally-running,  stout, 
multispicular  main  fibres,  frequently  branching  and  interuniting 
with  one  another,  and  connected  by  numerous,  inter-reticulating, 
slender  transverse  fibres.  The  bristle-like  fibres,  which  project 
from  the  surface,  arise  as  branches  from  longitudinal  fibres 
situated  towards  the  axis,  and  run  surfacewards  in  a  direction 
obliquely  upward  and  outward;  at  first  they  are  comparatively 
slender  and  paucispicular,  but  increase  in  stoutness  and  become 
more  densely  spicular  as  they  proceed,  finally  attaining  a  diameter 
of  between  150  and  200/x.  Without  removal  of  the  sarcode,  the 
pattern  of  the  skeleton  is  rather  diiiicult  to  determine  owing  to 
very  faint  outlines  of  the  almost  colourless  spongin,  and  to  the 
numerous,  mostly  longitudinally-directed  megascleres  lying 
scattered  between  the  fibres. 

Ttlodrsma  Thiele. 

Z)wy/kww. —A xinellidpB(])  typically  of  massive  (or  rarely  in- 
crusting)  habit,  the  outward  form  irrep^ular  or  somewhat  com- 
pressed, occasionally  more  or  less  leaf -shaped.  Skeleton  consist- 
ing of  a  more  or  less  irregular  network  of  spicules,  or  of  fibres 
that  are  most  frequently  not  very  well-marked  and  reach  no  great 
length,  or  finally,  of  well-developed  spicular  fibres.  Spongin 
present  only  in  relatively  small  amount,  or  altogether  wanting. 
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Megascleres  of  a  single  order :  tylostyli,  subiylostyli,  or  tyJo- 
stroi)f;y]a,  occasionally  in  part  reduced  to  styli.     Microscleres: 
sigmata  and  (or)  toxa,  the  latter  sometimes  in  dragroata. 
Type-species. — T.  inomaia  Bowerbank. 

In  proposing  the  name  l^ylodesma,  in  lieu  of  Desmacellay  for 
the  genus  wrongly  designated  Biemiia  (misspelt  JHetnma)  by 
Topseiit(46),  Thiele(41)  omitted  to  indicate  which  species  was  to 
be  considered  the  type :  since,  however,  two  species  only  (other 
than  those  descril)ed  by  him  as  new)  were  enumerated  by  Topsent 
as  belonging  to  Biemtiaj — viz.,  B.  xvomata  Bowerbank,  and  B. 
cornujata  Bowerbank, —  it  is  one  of  those,  no  doubt,  which  should 
be  preferred,  and  I  select  the  former,  both  because  it  is  that 
which  was  named  first  in  order  by  Topsent  and  is  the  better 
known.  The  name  Tylodeisma  is  adopted  here  in  preference  to 
Desniacellay  iK»t  so  much  from  conviction  of  the  correctness  of 
Thiele's  contention  -  accepted  by  Wi]son(61)  and  some  other 
authors,  but  not  by  Dendy(8) — that  the  latter  name  is  properly 
a  synonym  of  I/aniacanthaj  as  owing  to  the  fact  that  the  original 
species  of  Desnuicella  described  by  Schmidt— viz.,  D  rayabunda 
and  D,  pumilio  -  are  imperfectly  known,  and  may  possibly 
prove  not  to  belong  to  the  present  genus 

For  reasons  already  stated  above  in  my  remarks  on  Biennia,  a 
slightly  amended  definition  of  7ylode»ma  is  here  propi>scd, 
necessitating  the  removal  therefrom,  to  the  former  genus,  of 
HentscheFs  Tylodemtia  microstrou^yla  and  T.  microra,  and  the 
addition  thereto  of  Biemna  humilis  Thiele,  //.  trwicata  Hentschel, 
and  B.  vulgaris  Topsent. 

Ijcaving  out  of  account  Topsents  Biemna  dautzenbergi  and 
B.  i'hevreujci,  the  former  of  which  is  stated  by  Lundbeck(80)  to 
l>e  identical  with  7\  rosea  Fristedt,  and  the  latter  by  Topsent(S8) 
himself  to  be  identical  with  7\  ann^xa  Schmidt,  the  species 
which  1  regard  (provisionally)  as  lielonging  to  Tylode  ma  are  as 
follows : — 

T.  inomata  Bowerbank(l);  (46);  (63).       Shetland  Is.;  Azores. 

T.  cwnigata  Bowerbank(l);  (46).  British  Is.;  Azores. 

7\  annexa  Schmidt(86);  (80).  North  Atlantic;   widely 

distributed. 
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r,(l)  pnmifio  Schmidt(85).  Florida. 

T.0)  vagabuiida  Schmidt(35).  Florida. 

TAu/undibuli/oi'misYosTngLeriW'AZO)     Arctic  Ocean. 

T.  rosea  Fristedt(9);  (30);  (63).  E.  Greenland;  AzorCvS. 

T.  wdyaris  Topsent(88).  Banyuls. 

1\  yrimaldii  Topsent(44);  (46);  (53).         Azores. 

T,  humUis  Thiele(41).  Ternate. 

T.jania  Verrill(58).  Bermudas. 

T.  cUba  Wilson(61).  E.  of  Galapagos  Is. 

7\  vestibularis  Wilson  (61).  E.  of  Galapagos  Is. 

T,  truticatfi  HeDt8che](18).  Arafura  Sea. 

7\  informis  Stephens.*  W.  Coast  of  Ireland. 

Under  the  name  Desmacella  arenijibi'osa^  Hentsche](14;  has 
described,  from  Western  Australia,  a  species  which  evidently 
cannot  be  referred  with  propriety  either  to  l^ylodesma  or  to 
Biemna',  for  although  the  megascleres  are  styli  and  subtylostyli, 
and  the  microscleres  toxa  (of  two  sizes,  the  longer  measuring 
303  to  340/A  in  length  and  much  resembling  rhaphides),  the  main 
skeleton  consists  of  stout  Bbres  formed  chiefly  of  sand  grains, 
without  visible  spongin-cement.  The  constitution  of  the  skeleton 
and  the  rhaphide-like  character  of  the  longer  toxa  suggested  to 
me  that  the  species  might  belong  to  J^endy's  Stylot7'v:hoph'fra{%), 
established  for  a  single  species—  *S*.  rubra  from  Port  Phillip, 
and  defined  thus  :  **  The  main  skeleton  is  a  network  of  hornv 
fibre  cored  with  foreign  bodies.  In  addition  to  this,  there  are 
smooth  mouactinal  megascleres  (styli)  and  hair-like  micr<)S<;lereb 
(rhaphides)."  Examination  of  the  type-specimens  of  S.  rubra, 
which  were  kindly  forwarded  to  me  by  the  Curator  of  the  Mel- 
bourne National  Museum,  has  shown  that  such  reallv  is  the 
case  :  for  in  this  species  also,  small  toxa  are  present,  and  the 
long  rhaphide-like  megascleres  are  frequently  curved  more  or  less 
in  the  manner  of  toxa.  The  chief  points  of  difference  between 
the  two  species  arc  their  somewhat  different  external  habit,  and 
the  fact  that  in  ^,  tiibra  the  megascleres  are  styli  only,  the 
fibres  are  provided  with  a  well-defined  spongin-sheath,  and  the 

*  Stephens,  J. — *' Preliminary  Notice  of  some  Irifth  Sponges."      Ann. 
Mag.  Nat,  Hist.  (8),  xvii.,  19K),  p.234. 
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foreign  skeletal  elements  are  broken  spicules.  Styloirichophwa 
was  placed  by  Dondy  in  the  family  Haploscleride  (Hetcror- 
rhiiphid}e),in  vicinity  to  Phorionpongia  Marshall,  and  G'Aatufro;>«t> 
Carter,  but  for  reasons  which  I  intend  to  publish  in  a  subsequent 
paper,  it  appears  to  me  rather  that  these  genera  are  degraded 
Desmacidonidte,  requiring  at  present  to  be  included  in  the  sub- 
family Mycalinw. 

SioMAXiNELLA  Dendy  (emend.). 

Definition. —  Axinellidie  of  ramose  habit,  with  cylindrical  or 
compressed  branches,  and  without  conuli  or  other  kind  of  surface- 
processes.  Skeleton  symmetrically  arranged,  consisting  axially 
of  a  more  or  less  condensed  or  core-like  region  formed  by  a 
reticulation  of  spongin-enshcathcd  spiculefibres  :  extra  axial 
skeleton  consisting  of  paucispicular  main  fibres  radiating  out- 
wards to  the  surface,  sometimes  (when  of  considerable  length) 
connected  by  frcHjuent,  typically  aspiculous,  transverse  fibres, 
but  more  usually  with  relatively  few,  or  altogether  witliout, 
transverse  connections.  Megascleres  typically  of  a  single  order: 
styli,  sometimes  in  part  transformed  into  oxea  or  strongyla. 
Microscleres :  sigmata  and  trichites  (or  microxea),  the  latter 
either  in  dragmata  or  scattered  singly. 

Type,  »S'.  (lustraliana  Dendy. 

As  amended,  the  genus  will  include  only  three  of  the  species 
which  have  formerly  been  assigned  to  it.  Of  the  remaining 
four,  S,  ciocalyptoides  Dendy,  and  S,  incttnttans  K  irk  pat  rick,  ai*e 
transferred  to  liiemna:  S.  flahellata  (Carter),  re<lescnbed  below, 
is  made  the  type  of  a  new  genus,  Sigmaana,  while  6*.  mammillafa 
Whitelegge(60),  with  its  rhabdostylote  megasclercK  (which  are 
found  to  show  traces  of  spination,  and  are  accomjmnied  by 
sigmata  only),  possesses  a  type  of  speculation  very  similar  to  that 
of  Carter's  Microciona  intexta^—  a  species  referred  with  hesita- 
tion by  Topsent(63)  to  his  genus  lihalxieremia,  -  and  requires  for 
its  reception  a  new  genus,  to  be  included  in  the  MyxillinK.  for 
which  I  propose  the  name  Hhabdosigma,  On  the  other  hand, 
two  species  .are  now  added  to  the  .genus, — one  new,  the  other 
long  since  described  by  Carter  under  the  luime  rhakellia  ramosa. 
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Sigmaxinella  accordingly  comprises   at   present  five  species,  as 
follows  :  - 

S.  aimtrcUiana  Dently.  «S\  arhorea  Kirkpatrick(20), 

S,  dejidroides  Whitelegge.  S.  vuniyialis,  sp.n. 
S,  ramosa  Carter(4). 
Whether  iS.  arborea  strictly  belongs  to  the  genus  as  above 
defined  is  not  quite  certain,  inasmuch  as  its  megascleres  arc 
stated  by  Kirkpatrick  to  be  of  three  kinds,  (i.)  basally  attenuated 
styli,  800-1 150  X-25-37/X;  (ii.)  strongyla,  700-800  x  2 5-30fi;  and 
(iii.)  "rhaphide-like''  oxea  (very  rare),  700-870  x  12*5/i.  The 
probability  is,  however,  that  the  strongyla  are  merely  variants 
of  the  styli  and  connected  with  them  by  intermediate  forms; 
while  very  possibly  the  oxea  are  of  foreign  origin. 

Sigmaxinella  austkaliana  Dendv. 
(PI.  xxxiii.,  figs.  1-3;  PI.  xxxiv.,  fig.l.) 

1896.  Sigmaxinella  australiana  Dendy(7),  p.240. 

Dinyaosia.-  Ramose,  erect,  stipitate  ;  with  cylindrical  or 
slightly  compressed,  moderately  slender,  dichotomously  dividing 
brandies,  usually  of  medium  length  and  more  or  less  arborescently 
outspread,  but  occasionally  remaining  much  abbreviated  and 
partially  coherent  together  proximally.  In  outward  appearance 
much  resembling  a  Chalinine  sponge.  Surface  even;  non-liispid. 
Oscula  in  the  form  of  shallow  stelliform  depressions,  scattered 
or  serial  along  the  branches.  Dermal  membrane  thin  and 
delicate,  aspiculous.  Skeleton  fairly  regularly  reticulate,  more 
or  less  condensed  axially;  formed  of  spiculc-cored,  non-plumose 
main  fibres,  and  wholly  sponginous  connecting  fibres.  Mega- 
scleres  :  subcylindrical  styli  and  oxea  and  forms  intermediate 
between,  often  irregularly  pointed,  and  rather  variable  in  size 
in  the  same  specimen;  with  a  maximal  size,  in  dififerent  spcci 
mens,  of  from  360  to  450/x  by  7  to  17/t.  Microsclercs  :  slender 
sigmata  of  two  sizes,  res})ectively  16  to  20fi  and  45  to  50/*  in 
maximal  length;  and  trichites,  almost  exclusively  in  dragmata, 
20  to  45/x  in  length. 

Ia}c. — Port  Piiillip:  Maroubra  Bay,  iicar  Port  Jackson. 

Introdiictof'y. —  Of  this  species,  there  have  been  examined,  for 
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the  purpose  of  the  present  description,  six  specimens,  four  of 
which,  well  preserved  in  alcohol,  are  from  the  original  locality, 
while  the  other  two  are  washed-out  beach-specimens  obtained  in 
the  vicinity  of  Port  Jackson;  examination  was  also  made  of  a 
mounted  section  of  one  of  the  type-specimens.  As  the  possibility 
of  a  mistake  regarding  the  identity  of  the  species  was  out  of  the 
question,  and,  moreover,  as  the  available  specimens  presented  a 
greater  range  of  variation  than  that  recorded  in  the  case  of  the 
original  specimens,  the  latter  were  not  sent  for  to  be  consulted. 
The  two  specimens  from  the  northern  locality  differ  slightly 
from  the  Port  Phillip  ones  (more  especially  in  certain  details  of 
spiculation),  but  not  sufficiently,  I  think,  to  warrant  their  being 
regarded  as  constituting  a  distinct  variety.  In  order  briefly  to 
distinguish  the  specimens,  the  former  are  referred  to  in  the 
description  as  the  P.J.  specimens,  the  latter  as  the  P.P.  or  typical 
specimens. 

Exterval  features. — The  typical  habit  of  the  species,  so  far  at 
least  as  regards  the  shape  and  mode  of  disposition  of  the  branches, 
is  that  displayed  by  the  .specimen  illustrated  in  PI.  xxxiii.,  fig.l  — 
tlie  largest  and  most  profusely  branched  of  those  before  me, 
measuring  180  mm.  in  tot^l  height —which  may  be  very  satis- 
factorily described,  in  the  precise  terms  of  the  original  descrip- 
tion, as  **C(msisting  of  a  bushy  bunch  of  rather  slender,  short, 
subcylindrical  or  somewhat  compressed  branches,  sometimes 
anastomosing,  and  supported  on  a  short  stalk.''  But  in  tw^o 
respects  this  specimen  is  perhaps  exceptional  :  namely,  in  the 
great  multitude  H»id  closely  crowded  arrangement  of  the  branches 
(the  number  of  which  exceeds  two  hundred),  and,  secondly,  in 
possessing  oscula  which  in  comparison  with  those  of  other  speci- 
mens are  conspicuously  noticeable.  In  the  four  P.P.  s})ecimcns 
available,  the  branches  vary  from  5  to  8  mm.  in  stoutness,  and, 
except  when  somewliat  compresse<l,  are  usually  nearer  to  the 
latter  figure  than  the  former;  but  in  the  P.J.  specimens,  in  the 
case  of  which  also  the  stalk  is  comparatively  long  and  narrow, 
they  are  slenderer,  3  to  5  mm.  in  diameter,  and  much  more 
uniformly  cylindrical  (PI.  xxxiii.,  fig.3).  Branching  takes  place 
chietly,  if  not  entirely,  by  dichotomy,  and  successive  dichotoniied, 
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as  a  rule,  are  in  the  same  plane,  the  consequence  bein|^  a  well- 
marked  tendency,  most  clearly  expressed  in  sparsely-branched 
specimens,  towards  a  ilabellate  disposition  of  the  branches; 
but  with  their  multiplication  in  number  and  consequent  dis- 
placement due  to  mutual  interference,  the  Viranches  gradually 
come  to  assume  a  more  or  less  regularly  arborescent  arrangement. 
The  maximum  length  attained  by  the  branches  rarely  exceeds 
80  mm.,  hut  is  usually  greater  than  40  mm.;  occasionally,  how- 
ever, as  in  the  single  case  of  one  of  the  P.P.  specimens  (PI.  xxxiii., 
fig. 2),  they  remain  quite  short  (even  the  longest  not  exceeding 
-25  mm.)  and  more  or  less  coherent  with  one  another  proximal ly, 
thus  forming,  or  tending  to  form,  a  cluster  or  **  head  "  of  (some- 
what palmately)  lobed  or  digitate  lamellse. 

The  oscula  are  characteristic,  having  the  form  of  shallow 
stelliform  depressions,  1  to  2  mm.  in  diameter,  at  the  centre  of 
each  of  which  is  a  group  of  several  (usually  3  or  4)  minute 
exhalant  orifices;  their  stellate  shape  is  frequently  enhanced  by 
short,  shallow  grooves  radiating  from  them.  Most  frequently, 
they  are  arranged  along  the  branches  more  or  less  distinctly  in 
two  rows,  but  sometimes  only  one  such  row  is  apparent,  and 
sometimes  they  are  in  part  disposed  in  a  scattered  fashion;  their 
arrangement  appears  generally  to  be  the  more  irregular  in  pro- 
p<»rtion  as  the  branches  are  the  more  compressed.  Tn  most 
cases,  the  oscula  are  not  conspicuous,  and  they  are  less  evident 
in  the  desarcodised  than  in  the  perfect  condition  of  the  sponge; 
indeed,  in  the  case  of  the  two  washed-out  P  J.  specimens,  they 
were  altogether  unobservable. 

In  general  appearance  and  in  texture,  the  sponge  is  nearly 
similar  to  an  ordinary  Chalinine  sponge.  The  consistency  is 
fairly  tough  and  elastic;  moderately  soft,  but  not  tleshy;  com- 
pressible and  resilient.  The  colour  in  life  is  recorded  in  the 
original  description  as  brownish-red  or  orange-rufous;  in  alcohol, 
it  varies  from  pale  greyish-yellow  to  light  brown. 

The  dermal  membrane  is  extremely  thin  and  delicate,  and 
without  spicules:  it  appears  to  be  very  easily  destroyed,  since, 
even  in  the  specimens  V Inch  otherwise  are  excellently  preserved, 
only  portions  of  it  remain.      The  dermal  pores  are  arranged  in 
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small  oval  or  circular  groups,  averaging  about  150/a  in  diameter 
but  somewhat  variable  in  size,  scattered  over  the  entire  surface, 
and  containing  usually  less  than  10  pores  each.  Where  the 
dermal  membrane  has  disappeared,  the  surface  is  closely  per- 
forated with  minute  pinhole-like  apertures,  which  are  the  open- 
ings of  the  inhalant  canals  :  the  presence  of  these  is  discernible 
also  where  the  dermal  membrane  is  intact,  but,  as  a  rule,  only 
faintly  and  indistinctly. 

Skeleton.-  The  skeleton  which  remains,  after  complete  macera- 
tion of  a  specimen  by  means  of  caustic  potash,  preserves  exactly 
the  external  form  of  the  perfect  sponge;  it  is  composed  of  pale- 
coloured,  highly  sponginous  fibres,  and  is  fine-textured  and  of 
sufficient  density  to  render  it  difficult  for  one  to  perceive  from 
external  inspection  whether  a  condensed  axial  region  is  present 
or  not.  In  section,  under  the  microscope,  the  pattern  is  seen  to 
be  fairly  regularly  reticulate,  the  reticulation  being  formed  by 
longitudinal  and  obliquely  outward-trending  main  fibres  pauci- 
serially  cored  with  spicules,  and  by  numerous  short  connecting 
fibres  containing  no  spicules  (PI.  xxxiv.,  fig.l).  The  reticulation 
is  condensed  axially,  though  not  in  any  very  marked  degree 
except  in  the  older,  more  basal  parts  of  the  branches,  the  con- 
densation being  the  result  merely  of  a  progressive  increase  of 
stoutness  of  the  fibres, —most  rapid  in  connection  with  the 
axially  situated  ones,  and  scarcely  at  all  affecting  Miose  situated 
near  the  periphery, — with  increasing  age.  Within  the  axial 
region  of  the  oldest  part  of  the  branches,  the  fibres  may  attain 
a  stoutness  of  over  lOO/i;  but  throughout  the  greater  part  of  the 
skeleton,  they  are  comi)aratively  slender,  even  the  main  fibres 
seldom  exceeding  40/1,  while  the  connecting  fibi-es  arc  of  all 
degrees  of  lesser  stoutness  down  to  below  5/i.  Irregularity  in 
the  pattern  of  the  skeleton  is  due  to  the  fact  that  the  connecting 
fibres  rarely  pass  singly  and  directly  between  the  main  fibres  (in 
such  manner  as  to  produce  a  rectangular  or  scalariform  reticula- 
tion), but  to  a  greater  or  less  extent,— de{)ending  on  the  distance 
apart  of  the*  main  fibres, — interunite  among  themselves,  thus 
giving  rise  to  an  irregulnrly  ineshe<l,  .somewhat  plexiform  reticu- 
lation.     The  average  width   of  the  meshes  is  less  than  100/a, 
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while  the  average  distance  apart  of  the  main  fibres  is  not  less 
than  200/A.  As  the  main  fibres  trend  surf  ace  wards,  —  with 
gradually  increasing  deflection  from  the  longitudinal  direction 
as  they  proceed,  they  increase  in  number,  mainly  by  branching, 
but  partly  also  (at  least  in  proximity  to  the  surface)  through  the 
formation  of  additional  ones  which  take  origin  from  connecting 
fibres;  and  they  arrive  at  the  surface  almost  at  right  angles. 
The  spicules  of  the  main  fibres  are  seldom  more  than  4-  or  5-serial 
in  their  arrangement,  very  rarely  as  many  as  9-  or  10-serial;  as 
a  rule  they  lie  fairly  closely  together,  forming  a  moderately 
compact  core.  The  most  superficially  situated  fibres  of  the 
skeleton,  including  the  outermost  of  the  connecting  fibres,  give 
support  to  relatively  numerous  outwardly-directed  spicules,  for 
the  most  part  collected,  or  tending  to  be  collected,  into  loose 
divergent  tufts  surrounding  the  extremities  of  the  main  fibres. 

In  balsam-mounted  sections  of  the  perfect  sponge  (1.6.,  with 
the  soft  tissues  intact),  the  above-described  features  of  the 
skeleton  are  to  a  very  considerable  extent  obscured  or  disguised. 
This  is  due  partly  to  the  very  pale  colouration  of  the  spongin, — 
in  consequence  of  which  the  outlines  of  the  fibres  are  usually 
almost  or  quite  indiscernible,—  and  partly  to  the  fact  that  the 
bulk  of  the  megascleres  are  located  externally  to  the  fibres. 
Tliese  extra-fibral  megascleres  for  the  most  part  are  not  scattered 
irregularly  through  the  mesogloea,  but  are  situated  chiefly  in 
proximity  to  the  main  fibres,  lying  in  approximate  parallelism 
therewith.  As  a  consequence,  it  is  often  difficulty  or  even  im- 
possible, to  distinguish  between  spicules  lying  immediately 
adjacent  to  the  fibres  and  others  enclosed  within  them;  and  the 
skeleton  may  thus  appear  as  if  composed  solely  of  spicules,  fur 
the  roost  part  directed  parallelly  to  the  directions  of  growth  of 
the  sponge,  and  more  or  less  collected  loosely  into  ill-defined 
strands.  Irregularly  scattered  megascleres  also  are  present,  as 
well  as  relatively  few  transversely-directed  ones,  the  latter  of 
which  always  occur  singly.  Sigmata  and  trichodragmata  are 
present  in  moderate  number,  but  the  former  are  not  readily 
perceived  owing  to  their  slenderness ;  rare  singly-scattered 
trichites  also  occur. 
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Spieulei.  —The  megascltres  ^re  slightly  curv«l,  aubcylindrin) 
to  nubconical  iityli,  fewer  oxea,  &nd  scarce  strongvla,  the  three 
forma  difTeriog  iti  general  only  with  respect  to  the  character  of 
their  cxtreinitiex,  and  connected  with  one  another  by  iiumeruus 
intermediates.  They  are  often  irregu- 
larly uiided  and  more  or  less  blunt- 
pointed,  and  many  of  the  o>en  are 
markedly  aniEoactinate.  Their  size  ia 
y  variable  Ixitli  as  regards  lengtli 
and  stoutness.  In  the  P.P.  speci- 
mens, they  range  in  length  from  ISO 
■  130  to  360ft  in  some  casefi.  up  to 
over  400/>  (rarely  to  iSO/i)  in  othera, 
and  vary  in  diameter,  irrespective  of 
length, from  2  to  7  or(rarely)t4>  lO/i. 
In  the  P.J. specimenH,  they  are  gener- 
ally much  Rtouter,  attaining  a  max- 
imum diameter  of  from  15  to  IT/*, 
and  range  in  length  from  about  1 50  to 
420/1.  The  styli  are,  on  the  average, 
stouter  than  the  oxea,  and  the  stout- 
est spicules  are  mostly  those  of  inter- 
mediate and  lesser  lengths.  In  the 
case  of  the  P.P.  specimens,  the 
shortest  spicules, — those  of  lesser 
re  chiefly  oxea,  generally  with  abruptly, 
often  mucronately  pointed  ends;  but,  in  the  P.J.  sfiecimens,  the 
shortest  spicules  are  nearly  always  styli. 

(ii.)  The  sigmata  are  extremely  slender,  -  invariably  less  than 
Ift  in  diameter,—  and  of  two  kinds,  the  smaller  <and  less  numer- 
ous) varying  in  length  from  9  to  I6/1,  the  larger  from  25  to  46/i, 
measured  from  bend  to  bend.  Both  kinds  are  mostly  mor«  or 
less  contort,  the  smaller,  however,  usually  only  slightly  so,  the 
larger  uften  tu  suL-b  an  extent  as  to  apf>ear  ^-shaped;  both  kinds 
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occur  in  dragraata,  as  well  as  scattered  singly,  but  the  shorter 
dragmata  are  rare. 

(iii.)The  trichites,  both  forming  the  dragmata  and  scattered 
singly,  are  exceedingly  slender  microxea,  varying  in  length  from 
20  to  45/x. 

SlQMAXINELLA    DRNDROIDES  Whitelegge. 

(PI.  xxxiv.,  fig.2.) 

1907.  Sigmaxinella  deiidroides  Whitelegge(60),  p.513,  PI.  xlvi., 
fig.42. 

D%agiw9%8. —  Ramose,  erect,  stipitate;  with  cylindrical,  tapered, 
dichotomously  dividing,  slender  branches  of  moderate  length. 
Surface  even.  Oscula  presumably  either  very  small  or  very 
shallow,  at  any  rate  not  apparent  in  the  skeletotiised  specimen. 
Dermal  features  unknown.  Skeleton  consisting  (i.)  of  a  con- 
densed axial  reticulation,  the  fibres  forming  which  are  moder- 
ately rich  in  spongin,  and  (ii.)  of  fibres  rsidia ting  therefrom  which 
are  poor  in  spongin,  are  united  only  sparingly  by  (entirely 
sponginous)  transverse  fibres  and  by  single  spicules,  and  run 
(with  occasional  branching)  in  nearly  parallel  courses  to  the 
surface,  becoming  multispicular  and  somewhat  plumose  on  near- 
ing  it,  and  terminating  each  in  a  subpenicillate  tuft.  The 
spicules  of  the  radial  fibres  are  of  greater  average  length  than 
those  of  the  axial  reticulation.  Megascleres :  subcylindrical 
styli,  usually  tapering  gradually  to  a  sharp  or  slightly  rounded 
point  at  the  apex,  and  usually  slightly  curved,  sometimes  bent; 
frequently  tending  to  become  abruptly  blunt-pointed  at  the  base; 
occasionally  passing  into  strongyla,  very  rarely  into  oxea;  300 
to  640/A  long  by  10  to  26/a  in  diameter.  Microscleres  :  slender 
sigroata  of  two  sizes,  respectively  20  to  40/1  in  maximal  length; 
and  scarce  trichites  (microxea),  25  to  35/a  long,  scattered  singly. 

Loc,     South  of  Port  Hacking,  N.S.W.     (*» Thetis"). 

External  features, — The  only  known  specimen— a  figure  of 
which  has  been  furnished  by  Whitelegge—  is  a  stipitate  arbor- 
escent sponge,  180mm.  in  total  height,  with  moderately  elongated, 
cylindrical,  distally  tapered  branches,  4  to  6  mm.  in  diameter, 
rising  erectly  from  an  equally  slender  stem,  and  occasionally 
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anastomosing.  The  mode  of  branching  is  dichotomous,  and 
successive  dichutoinies  arc  usually  in  the  some  plane,  but  owing 
to  irregularities,  partly  resulting  through  mutual  interference, 
the  branches  come  to  be  disposed  in  various  planes :  it  is  very 
probable,  liowever,  that  specimens  occur  in  which  the  branching 
is  confined  entirely  to  the  one  plane.  The  division  of  the  stem 
to  form  the  first  two  branches  takes  place  25  mm.  above  the 
base,  each  of  those  again  dichotomising  at  about  the  same  dis- 
tance above  their  origin,  and  each  of  the  resultant  four  branches 
also  at  about  the  same  distance  above  theirs;  the  subsequent 
divisions  for  the  most  part  occur  at  increasingly  longer  intervals, 
some  of  the  terminal  branches  having  an  uninterrupted  length 
of  70  mm. 

The  specimen  is  imperfect,  consisting  only  of  the  dried 
skeleton, —  in  which  condition  it  appears  to  have  been  also  when 
first  described.  Nothing  can  \x:  said,  therefore,  in  regard  to  the 
dermal  features:  but  evidently  the  outer  surface  was  even,  with- 
out  conuli  or  elevations  of  any  kind.  Oscula  are  not  indicated. 
The  skeletonised  sponge  being  held  between  the  eye  and  the 
light,  the  skeleton  is  plainly  perceived  to  consist,  in  each  branch, 
(i.)  of  a  sharply  circumscrilied  cylindrical  core,  of  diameter 
generally  less  than  one-fourth  and  (except  in  the  lowermost 
parts  of  the  sponge,  up  to  about  as  far  as  the  third  dichotc»my) 
not  greater  than  one-half  the  diameter  of  the  branch,  and  (ii.;of 
an  outer  region  formed  of  slender  radiating  fibres,  which  are 
inclined  to  the  longitudinal  direction  of  the  branch  at  an  angle 
varying  from  60*  to  nearly  90*,  and  present  collectively  an  ap- 
pearance somewhat  resembling  that  of  fur.  The  colour  is  a 
faintly  creamy-tinted  pale  grey  or  dirty  white,  its  paleness  being 
due  to  the  extremely  small  amount  of  spongin  entering  into  the 
composition  of  the  radial  fibres.  In  the  original  description, 
the  consistency  is  described  as  **  tough,  resilient,  and  compres- 
sible," but  this  is  not  strictly  correct:  the  axial  region  is  fairly 
tough  and  slightly  compressible  (and  the  branches  consequently 
are  flexible),  but  the  extra-axial  layer  is  soft,  and  on  compression 
remains  partially  crushed. 

Details  o/ skefetcU stimcliire  (PI.  xxxiv.,  fig.2).-    Except  towards 
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the  extreme  apices  of  the  branches,  the  demarcation  between  the 
axial  region  of  the  skeleton  and  the  extra-axial,  as  seen  in  longi- 
tudinal section,  is  very  pronounced  (more especially  if  the  spongin 
has  been  stained)  notwithstanding  there  is  no  discontinuity 
between  the  main  fibres  of  the  two  regions  {i.e.,  between  the 
longitudinal  fibres  of  the  former  and  the  "  radial "  fibres  of  the 
latter),  such  as  might  be  inferred  from  the  terms  "primary"  and 
"secondary*'  used  in  the  original  description  to  distinguish  them. 
The  contrast  is  partly  due  to  the  much  greater  density  of  the 
axial  skeleton,  and  also  partly  (i.)to  the  rapidity  with  which  the 
fibres  change  in  direction  from  longitudinal  to  almost  perpen- 
dicularly transverse,  and  (ii.)  to  the  sudden  and  very  considerable 
diminution  in  the  amount  of  their  constituent  spongin,-  as  they 
pass  from  the  one  region  to  the  other;  but  there  are  other  differ- 
ences also. 

In  the  axial  region,  the  main  or  longitudinal  fibres,  which 
have  a  maximal  stoutness  of  80  or  90/i,  usually  contain  multi- 
serial  spicules,  for  the  most  part  not  very  compactly  or  regularly 
arranged;  are  rather  closely  juxtaposed,  and  frequently  coalesce 
with  each  other  for  short  distances;  and  are  connected  at  close 
intervals  by  short,  aspiculous,  transverse  fibres.  Participating 
in  the  formation  of  the  axial  skeleton  also  are  many  spicules 
whose  relation  to  the  fibres  is  more  or  less  indefinite,  as  well  as 
many  transversely  and  obliquely  directed  ones  occurring  singly. 
In  the  older  portions  of  the  skeleton,  the  meshes  of  the  reticula- 
tion become  much  reduced  in  size,  often  to  the  point  of  oblitera- 
tion, through  the  continued  growth  in  stoutness  of  the  fibres. 
The  more  peripherally  situated  of  the  main  fibres  run,  not  longi- 
tudinally, but  with  a  slight,  and  gradually  increasing,  trend 
outwards;  ultimately  they  pass  into  the  extra-axial  region,  and, 
curving  surfacewards,  immediately  subdivide  each  several  times 
in  rapid  succession  to  form  the  radial  fibres. 

The  radial  fibres,  throughout  the  greater  part  of  their  length, 
are  only  two  or  three  spicules  broad;  the  spongin  cementing 
their  spicules  is  usually  so  small  in  quantity  as  scarcely  to  be 
discernible  unless  stained;  and  the  connecting  fibres  between 
them  occur  only  at  comparatively  wide  and  irregular  intervals. 

42 
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They  run  with  slight  divei^nce  (gradually  becoming  more 
nearly  parallel  tu  each  other  as  they  proceed),  and  with  ouca- 
aiooal  branching,  generally  at  a  distance  of  from  200  to  over 
300/1  apart,  to  meet  the  surface 
almost  at  right  angles.  As  the 
1  surface  is  approached,  their  spicules 
increase  in  number  and  become  dis- 
posed for  the  moat  part  in  a  some 
what  plumose  manner,  the  fibre  un- 
dergoing a  gradual  change  in  char- 
acter culminating  in  the  formation, 
at  its  extremity,  of  a  corymbifonn, 
slightly  divergent  tuft  consisting 
frequently  of  as  many  as  10  or  12 
spicules.  Elsewhere  in  the  radial 
fibres  the  spicules  He  mostly  with 
their  long  axis  in,  or  only  very 
slightly  inclined  to,  the  direction  of 
the  fibre;  but  obliquely  directed 
spicules,  disposed  more  or  lesa  in  an 
echinating  fashion,  are  by  no  means 
imon.  Some  of  the  latter 
become  united  at  their  apices,  by 
1  of  spongiii,  with  adjoining 
Bbres,  and  thus  assist  in  the  task 
performed  by  the  connecting  fibre*; 
ionally  such  spicules  are  en- 
([/'^'~)  sheathed  with  spoogin.      Tho  oon- 

,_^\^t_/  /    neeting  fibres  proper,  of  which  men- 

tion has  been  made  abuVe,  are 
formed  entirely  of  spongin,  like 
r,  Inrfter  anl  ^^^^  o^  the  axial  region;  they  are 
very  slender,  varying  in  stoutness 
from  less  than  6fi  to  at  most  20  or 
2!i/i,  and  occur  at  distances  apart  usually  exceeding,  say,  300/>; 
where  occurring  closely  t<^tlier,  they  generally  interunit«  among 
themselves. 


Tejit-fig.  13. 
Siifntaj^inrtla  dtnrtroilia. 


Hnialler  nitpnata. 
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The  megascleres  forming  the  radial  fihres  are  notably  longer, 
on  the  average,  than  those  of  the  axial  skeleton;  while  the 
longest  spicules  of  all  are  found  in  the  surface-tufts.  Sigmata 
are  present  in  great  number,  and  occur  for  the  most  part 
arranged  uniserially  along  lines  which  probably  coincide  with 
the  courses  of  the  main  canals;  they  are  of  two  sizes,  the  larger 
being  much  the  more  numerous.  Short,  slender  microxea  (un- 
mentioned  in  the  original  description)  are  also  present,  but 
appear  to  be  rare;  apparently  also,  they  occur  only  singly 
scattered,  never  in  dragmata. 

Spiculea. —  (i,) The  megascleres  are  almost  exclusively  styli, 
usually  of  slightly  lesser  diameter  at  the  base  than  at  some  dis- 
tance therefrom,  and  tapering  towards  the  apex;  frequently 
more  or  less  blunt-pointed  apically,  and  occasionally  passing  into 
strongyla,  those  of  the  latter  form  being  almost  invariably  of 
less  than  the  average  length;  often  abruptly  somewhat  blunt- 
pointed  at  the  basal  end,  but  very  rarely  becoming  oxea;  ranging 
in  length  from  about  300  to  640fA,  and  in  stoutness  from  rarely 
less  than  10  to  about  26/yi.  The  shorter  spicules  are  generally 
straight  or  nearly  so,  the  longer  are  nearly  always  slightly 
curved,  or  sometimes  bent,  the  flexure  as  a  rule  being  mainly  in 
the  basal  moiety  of  the  spicule. 

(ii.)  The  two  kinds  of  sigmata  are  scarcely  different  except 
with  respect  to  size.  The  smaller  vary  in  length  from  12  to 
(rarely)  20/ui,  the  larger  from  25  to  40/i,  measured  €rom  bend  to 
bend;  the  maximal  stoutness  is  in  each  case  about  2/a.  They 
are,  without  exception,  more  or  less  contort,—  often  (especially 
in  the  case  of  the  larger  ones)  to  such  an  extent  as  to  appear 
3-shaped. 

(iii.)  The  microxea  (trichites)  are  fusiform,  25  to  35/a  in  length, 
and  at  most  1*5/a  in  diameter. 

SlOMAXINELLA    VIMINALIS,  Sp.nOV. 

(PI.  xxxiii.,  fig.4;  PI.  xxxv.,  figs.l,  2;  PI.  xxxvi.,  figA,) 
Diagnosis, — Ramose,  erect,  stipitate;  with  elongated,  slender, 
cylindrical,   tapered   branches,   disposed   irregularly.      Surface 
hispid.     Oscula,  if  present,  small  and  inconspicuous.      Dermal 
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membrane  thin,  without  contained  megascleres.  Skeleton  with 
a  central  axis,  in  which  the  megascleres  for  the  most  part  are  so 
disposed  as  to  produce  a  lattice-like  pattern,  and  in  which 
(except  in  the  older  portions  of  the  sponge)  spoiigi;i  is  only 
scantily  developed.  Extra-axial  skeleton  consisting  of  numerous, 
short,  pauciserial  lines  of  (relatively  very  long)  spicules,  radiat- 
ing from  the  central  axis  to  the  surface, — the  spicules  composing 
which  are  more  or  less  divergently  directed,  and  are  not  united 
by  visible  spongin.  Megascleres  :  slightly  curved  styli,  320  to 
1525/A  in  length  by  18/i  in  maximal  stoutness.  Microscleres : 
sigmataof  two  sizes,  respectively  18/a  and  60/i  in  maximal  length, 
the  larger  ones  in  part  occurring  in  dragmata;  and  fusiform 
trichites,  22  to  48fi  in  length,  occurring  both  in  dragmata  and 
scattered  singly. 

Zoc  — Great  Australian  Bight  (exact  locality  unknown). 

Exlertiaf  characters, — The  single  specimen  (PI.  xxxiii.,  iig.4) — 
280  mm.  in  total  height  — consists  of  about  half-a-dozen  more 
elongated  or  main  branches,  130  to  nearly  200  mm.  in  length, — 
one  of  which  is  a  direct  continuation  upwards  of  the  stalk  and 
gives  off  the  others  at  different  levels, ~  and  of  a  score  or  so 
shorter  branches,  ranging  from  5  to  over  100  ram  in  length, 
which  arise  from  the  former  at  distant  intervals,  and  nearly 
always  proceed  off  from  them  at  very  wide  angles,  often  almost 
or  quite  perpendicularly.  The  mode  of  branching,  therefore,  is 
not  dichotomous  (as  it  usually  is  in  the  case  of  ramose  sponges) 
but  irregular.  The  branches  are  at  most  5*5  mm.  in  diameter 
proximally,  and  diminish  in  stoutness  to  slightly  less  than  2-5mm. 
at  their  extremities.  The  stalk  has  a  length  of  55  mm.  measured 
from  its  base  to  the  origin  of  the  first  branch,  and  terminates 
below  in  a  tuft  of  branched  rootlets.  The  species  is  \ery  similar, 
in  general  habit,  to  Rc^jtaiUa  tenuis  Uidley  and  Dendy(83). 

The  specimen,  although  in  alcohol,  is  not  in  a  very  good  state 
of  preservation,  the  superficial  layer  being  much  damaged  and 
the  dermal  membrane  almost  completely  destroyed  through 
maceration.  Whether  there  are  ascula  or  not,  is  accordingly 
not  evident;  but,  if  present,  they  must  be  rather  small  and  in- 
conspicuous.    The  surface  is  everywhere  hispid  with  far  project- 
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ing  spicules.  The  branches  are  flexible  and  tough,  with  an  outer 
layer  of  softer  consistence;  this  layer  has  disappeared  from  the 
stalk,  which  is  dense  and  tough  throughout,  and  has  a  smooth 
and  even  surface.     The  colour  in  spirits  is  greyish-yellow. 

Skeleton,— The  formation  of  the  skeleton  differs  from  that  of 
S.  dendroidesj  described  above,  mainly  in  two  respects;  and 
these  differences  are  to  some  extent  consequent  upon  the  much 
greater  length  (up  to  1*5  mm.)  of  the  megascleres  in  the  present 
species,  and  upon  the  relative  narrowness  of  the  external  layer 
intervening  between  the  central  axis  and  the  surface.  In  the 
centra]  axis,  there  are  not  to  be  distinguished,  as  in  S,  dendroides, 
definite  longitudinal  fibres  joined  by  transverse  ones  in  more  or 
less  ladder-like  fashion,  but  the  megascleres  are  disposed  rather 
loosely  in  ill-defined  tracts  which  cross  one  another  at  acute 
angles,  thus  giving  rise  to  a  somewhat  lattice-like  arrangement. 
And,  secondly,  the  extra-axial  skeIeton(Pl.  xxxv.,  fig. 2)  is  entirely 
without  transverse  fibres,  and  consists  simply  of  numerous,  short, 
pauciserial  lines  of  spicules  running  outwards  to  the  surface  in  a 
direction  nearly  perpendicular  thereto,  —  these  spicules  being 
arranged  more  or  less  penicillately  and  united  by,  at  most,  an 
infinitesimal  amount  of  spongin,  and  the  terminal  ones  project- 
ing far  beyond  the  surface. 

The  axial  skeleton  changes  considerably  in  character  with  agei 
owing  to  gradual  increase  in  the  amount  of  spongin  developed  in 
connection  therewith,  and  presents  a  very  different  appearance 
in  the  older  and  more  basal  parts  from  that  which  it  exhibits  in 
the  uppermost  portions  of  the  branches.  Tn  the  latter  region, 
for  a  considerable  distance  (several  centimetres  at  least)  from 
the  extremities  of  the  branches,  the  amount  of  spongin  present 
is  so  slight  that  its  existence  is  apparent  only  in  sections  from 
which  the  fleshy  tissue  has  been  removed  by  maceration  (PI.  xxxv., 
fig  1).  In  this  portion  of  the  skeleton  also,  the  spongin  appears 
diffused,  and  is  without  deflnite  outlines.  Proceeding  towards 
the  base  of  the  sponge,  the  spongin  gradually  Ix^comes  more  and 
more  concentrated  upon  the  sides  of  the  lattice-like  meshwork 
formed  by  the  megascleres,  which  is  thus  converted  into  a  reticu- 
lation of  spiculo-spongin  fibre.    The  elongated,  narrow  meshes  of 
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thiR  rpticulntion  ultimatety  (in  the  stalk  of  the  sponge)  hecome 
reduced  in  size  slinost  to  the  point  of  olilit«r&ticm. 

In  addition  to  a  gradual  increase  of  density, 
the  central  axis  also  undergoes  vritli  age  a  gradual 
increase  in  diameter.      This  is  effected  l>y  thfoon- 
tinued  formation,  and  addition  to  it  externallj',  of 
fresh  tracts  of  inegasclereB,  which  later  similarly 
liecome  ensheathed  in  spongin.     In  this  way,  the 
uxial  skeleton  eventually  comes  to  include  within 
it  the  lines  of  spicules  which  previously  constituted 
the  extra-axial  skeleton  (PI.  xxxvi.,  fig.t).      The 
itxtra-axial   layer,  however,   maintains  about  the 
same  width  —viz.,  about  I  to  I'S  mm.  —throughout 
\     the  whole  length  of  the  branches. 
I         Sigmata  of  two  sizes  are  scattered  throughout 
I     itil  parts,  the  smaller  in  extreme  abundance,  more 
'    especially  in  the  extra-axial  layer;  thelarger  ones, 
'     which  are  only  moderately  abundant,  occur  also 
in  dragmata.      Trichodragmata  and    singly  scat- 
tered trichites  are  also  moderately  abundant,  ex- 
cept in  the  axial  r^on,  where  they  are  rare. 

Me</aiclerei.^£heini  are  slightly  curved,  occa- 
sionally slightly  tlexuons  styli,  almost  without 
exception  evenly  rounded  at  the  base,  and  of 
uniform  diameter  therefrom  to  lieyond  the  middle 
of  their  length,  whence  they  taper  gradually  to  a 
sharp  point;  in  very  rare  cones  only,  the  basal  ex- 
tremity also  is  more  or  less  pointed,  and  the 
spicule  may  become  an  anisoxea.  They  range 
from  320  to  1535/i  in  length  and  up  to  18/t  in 
stoutness,  ijpicules  much  below  700/j  in  length 
ara  relatively  scarce. 

MieroKlnrrt.  ^(i.)The  larger  sigmata  are  always 
:>re  or  less  contort,  though  rarely  to  such  a  degree 
toappear^-shaped  when  seen  from  the  side;  the 
Ti'xttij{.l4.*    smaller  are  usually  Q-shaped  or  but  very  slightly 
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contort.  The  former  vary  in  length  from  27  to  50/a,  the  latter 
from  12  to  18/i,  measured  from  bend  to  bend;  and  their  maximal 
stoutness  is  respectively  1'5/a  and  l/x. 

(ii.)The  trichites  or  inicroxea,  whether  in  dragmata  or  scattered 
singly,  are  all  of  the  same  kind.  They  are  slightly  fusiform, 
from  22  to  48/a  in  length,  and  from  0*5  to  0*7 5/a  in  stoutness. 

SiOMAXiA,  gen.nov. 

DefinitioH. — Axinellidn  typically  of  erect  habit,  stipitate, 
without  conuli  or  other  kind  of  surface-processes.  Skeleton  a 
reticulation  of  spiculo-spongin  fibre;  the  main  fibres  more  or  less 
plumose,  the  connecting  fibres  typically  few.  Megascleres  of 
two  distinct  kinds,— styli  forming  the  fibres,  and  flexuous 
strongyla  occurring  interstitial ly.  Microscleres  :  sigmata  and 
trichites  (or  microxea),  the  latter  in  dragmata  and  scattered 
singly. 

Type,  S.JlahellaUi  Carter;  the  only  species. 

SlOMAXIA    FLABBLLATA  Carter. 

(PI.  xxxiii.,  fig.5;  PI.  xxxvi.,  figs.2,  3.) 

1885.  Axiiiella  Jlahellula  Carter(8),  p.361. 

1896.  Sigmaxinella  JlabeUcUa  Dendy(2),  p.241. 

Dieufiiosis, ^Sponge  composed  of  one  or  several  proliferous, 
thick  lamellte,  or  of  a  single  more  or  less  flabelliform  lamella, 
springing  from  a  short  stalk.  Surface  coarsely  granular.  Oscula 
minute,  marginal  (or  scattered  ?).  Dermal  membrane  very  thin; 
no  dermal  skeleton.  Skeleton  chieHy  formed  of  loosely  con- 
stituted, semi-plumose,  stout  main  fibres,  comparatively  poor  in 
spongin,  running  longitudinally  side  by  side  in  moderately  close 
apposition,  and  gradually  curving  towards  the  surface;  connect- 
ing fibres  few,  arranged  irregularly,  mostly  paucispicular,  some- 
times without  contained  spicules.  Megascleres  :  styli,  curved  or 
slightly  bent,  and  gradually  sharp-pointed,  occasionally  passing 
into  oxea,  from  300  to  350fi  in  maximal  length  and  up  to  18/a  in 
stoutness;  and  slender,  flexuous  strongyla  and  (fewer)  tornota, 
200  to  (rarely)  580fi  in  length,  and  at  most  7/a  in  diameter. 
Microscleres :  slender  sigmata  15  to  20fi  long;  and  trichites  of 
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two  sizes,  respectively  about  30  to  60/jl  iu  tnaxiinal  lengtli,  the 
former   occurring  only   in   dragmatu,    the  latter   in   part  also 
scattered  singly. 
/>ac.- Port  Phillip. 

The  species  is  known  now  from  six  specimens,  one  of  which 
forms  the  subject  of  the  original  description,  while  f(»ur  in 
addition  have  been  taken  account  of  in  the  summary  of  specific 
characters  furnished  by  Dendy.  The  present  description,  so  far 
as  it  relates  to  the  structure  of  the  skeleton,  is  l>asfd  almost 
entirely  upon  the  sixth,  the  identity  of  which  with  the  preced- 
ing has  l>een  established  by  comparison  of  it  with  a  mounted 
preparation  of  one  of  Dendy's  specimens. 

External  character's, — The  sponge  may  be  simply  flahelliform, 
consisting  of  a  single,  erect,  stout  lamella  narrowed  Ijelow  and 
prolonged  into  a  stalk,  as,  for  example,  in  the  case  of  the  single 
immediately  accessible  specimen  (PI.  xxxiii.,  iig.5),-  in  which, 
however,  the  lamina  is  not  of  uniform  thickness,  but  is  rendered 
irregular  by  a  number  of  rounded  hummocks  and  several  low, 
compressed  ridges,  the  latter  evidently  of  the  nature  of  incipient 
secondary  lamellae;  this  specimen,  65  mm.  in  total  height,  has 
an  orbicular  lamina  about  50  mm   both  in  height  and  breadth 
and  from  8  to  over  20  mm.  in  thickness,  and  a  cylindrical  stalk, 
7  mm.  in  diameter,  expanded  proximally  into  a  broad  disc  of 
attachment.     Of  somewhat  similar,  but  of  less  regular  form, — 
and   of  larger  size,  measuring  88  mm.  high   by  112  by  37  mm. 
horizontally, — was  also  the  original  example,  described  by  Carter 
thus:  **  com  pressed,  expanded,  thick  ish,  loba  to;  margin  irregular: 
stem  short,  angular,  and  thick."     But  more  usually,  it  seems, 
the  form  assumed  is  one  of  less  simplicity  owing  to  the  develop- 
ment of  additional  lamellae,  perhaps  both  primary  and  secondary: 
for  the  specimens  upon  which  Dendy's  account  is  l>ased  are 
described  as  composed  of  ''proliferous  lamellas  about  a  quarter 
of  an  inch  thick,  springing  from  a  short  thick  stalk." 

Oscula,  unobserved  by  Carter,  are  stated  to  be  present  by 
Dendy,  who  descril>es  them  as  minute,  marginal  or  scattered;  in 
the  present  specimen  they  arc  certainly  al>sent  from  the  lateral 
surfaces,  and  are  not  distinguishable  on  the  margin,—  but  the 
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latter  circuDislance  may  be  owing  to  the  blightly  damaged  cuu- 
ditioD  of  the  surface  there.  The  dermal  membrane  is  thin  and 
delicate,  and  easily  destroyed.  The  undamaged  surface  has  a 
finely  to  coarsely  granular  appearance,  due  to  minute  pimple-like 
elevations  of  the  dermal  membrane  produced  by  the  inipingement 
upon  it  of  the  outer  ends  of  the  main  skeletal  fibres;  where  the 
membrane  has  disappeared,  the  projecting  ends  of  the  fibres 
render  the  surface  slightly  shaggy.  The  texture  is  tough, 
fibrous,  resilient.  The  colour  in  spirit  is  pale  brownish  or 
yellowish-grey. 

The  dermal  pores  are  distributed  singly,  though  often  in 
rather  close  apposition;  they  are  variable  in  size,  20  to  bOfi  in 
diameter. 

Three  of  the  four  specimens  recorded  by  Dendy  are  noted  by 
him  as  being  beset  with  parasitic  Anthozoa.  The  present  speci- 
men is  likewise  infested,  no  doubt  with  the  same  organism  :  it 
is  a  small,  solitary  anthozoan,  only  1  to  2  mm.  in  height  and 
diameter,  occurring  almost  completely  imbedded  in  the  sponge. 

SkeUtati, — The  structure  of  the  skeleton,  as  revealed  in  sec- 
tions of  the  completely  desarcodised  sponge,  in  which  nothing 
remains  but  the  spongin-cemented  elements  (or  skeletal  frame- 
work), is  very  definite  and  uniform  in  character,  and  at  first 
sight,  more  especially  under  the  lowest  powers  of  the  microscope, 
appears  as  if  more  correctly  to  be  described  as  dendritic  than  as 
reticulate  (PI.  xxxvi.,  figs. 2,  3).  It  consists  almost  entirely  of 
ascending,  frequently  branching,  stout  main  fibres,  running 
moderately  closely  side  by  side  in  subparallelism  (at  an  average 
distance  apart,  say,  of  from  300  to  400fi),  gradually  curving  out 
wards,  as  they  ascend,  towards  the  surface.  Connecting  fibres, 
however,  are  by  no  means  rare,  but  for  the  most  part  they  are 
comparatively  inconspicuous.  The  main  fibres,  which  are  seldom 
less  than  IOO/a,  and  occasionally  surpass  200/a  in  stoutness,  are 
formed  chiefly  of  spicules,  for  the  most  part  rather  loosely  and 
confusedly  arranged,  a  variable  proportion  (generally  a  small 
minority)  of  which  are  disposed  with  their  points  directed  more 
or  less  obliquely  outwards.  As  the  surface  of  the  sponge  is 
approached,  however,  the  spicules  composing  the  fibres  become 
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gradually  more  and  more  divergingly  disposed,  as  well  as  more 
loosely  compacted,  and  the  fibres  finally  assume,  in  consequence, 
a  typically  plumose  aspect.  The  spongin  cementing  the  spicules, 
— though  necessarily  fairly  considerable  in  amount  owing  to 
their  loose  arrangement, —  is,  except  in  the  stalk  and  oldest  por- 
tions of  the  skeleton,  usually  of  scarcely  more  than  the  mininuil 
quantity  required  to  hold  them  together,  and  seldom  or  never 
forms  a  distinct  sheath:  where  the  spicules  lie  more  widely 
apart,  it  often  becomes  reduced  to  a  mere  film  between  them, 
and  here  and  there  even  leaves  small  open  spaces  or  fenestrK. 
Running  upwards  from  the  stalk,  and  continuing  for  some  dis 
tance  into  the  body  of  the  sponge,  gradually  dissolving  as  they 
proceed,  are  a  number  of  relatively  stout  strands  of  spiculee,  or 
funes,  evidently  formed  each  by  the  fusion  of  several  originally 
separate  fibres  (PI.  xxzvi.,  fig. 2).  Connection  between  the  main 
fibres,  apart  from  occasional  anastomosis  or  direct  union  between 
them  by  inosculation,  is  partly  by  means  of  relatively  few, 
obliquely-running  multispicular  fibres,  similar  in  character  to 
Che  main  fibres  except  in  being  usually  of  lesser  stoutness,  and 
partly  by  means  of  connecting  fibres  proper.  The  latter  are 
mostly  very  slender,  and  usually  contain  few  spicules  or  are 
composed  of  spongin  alone;  they  occur  at  irregular  intervals, 
sometimes  singly,  sometimes  several  together,  and  in  the  latter 
case  usually  interunit«  also  among  themselves 

In  sections  of  the  sponge  with  the  soft  tissues  intact,  the 
appearance  of  the  skeleton  is  somewhat  different.  Tlie  presence 
of  spongin  is  scarcely  apparent;  the  main  fibres  have  a  much 
looser  and  more  plumose  aspect:  and  the  connecting  fibres  are 
seldom  definitely  recognisable  as  such,  owing  to  the  difficulty  of 
distinguishing  lietween  the  megascleres  actually  constituting 
them  and  others  that  are  merely  scattered  between  the  fibres. 
The  more  diffuse  and  plumose  appearance  of  the  main  fibres  is 
probably  due  to  the  fact  that  some  proportion  of  the  more  ex- 
teriorly situated  (and  likewise  more  obliquely  directed)  spicules 
entering  into  their  formation  are  not  attached  by  spongin,  and 
consequently  are  absent  from  the  skeleton  that  remains  after 
maceration.     In  the  more  peripheral  parts  of  the  skeleton,  the 
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megascleres  scattered  between  the  fibres  are  relatively  few,  and 
consist  of  styli  only,  similar  to  those  composing  the  fibres.  But 
at  some  distance  from  the  surface, —  usually  a  somewhat  con- 
siderable distance,  megascleres  of  a  second  kind  make  their 
appearance,-  flexuous  strongyla  and  tomota, — which  increase 
in  number  towards  tbe  deeper  portions  of  the  sponge  and  eventu- 
ally become  very  abundant;  indeed,  it  is  almost  as  much  to  the 
increased  multitude  of  the  latter,  as  to  augmentation  in  the 
quantity  of  the  spongin,  that  the  greater  density  of  the  skeleton 
in  the  stalk  and  other  older  portions  of  the  sponge  is  due.  A 
considerable  proportion  of  the  latter  spicules  are  developed  in 
close  contiguity  to  the  fibres,  and  ultimately,  owing  to  the  sub- 
sequent formation  of  additional  spongin,  become  completely 
united  to  them.  The  presence  of  these  flexuous  megascleres, 
owing  to  their  extreme  rarity  in,  or  total  absence  from,  those 
portions  of  the  sponge  usually  selected  for  examination,  hitherto 
lias  escaped  notice. 

Through  all  parts  of  the  sponge  there  are  scattered  small 
sigmata  singly  in  moderate  abundance,  trichodragmata  of  three 
kinds,  and  single  trichites  of  similar  size  to  those  composing  the 
larger  trichodragmata.  The  trichodragmata  of  two  kinds  are  in 
the  form  of  neat  sheaves  of  extremely  slender  trichites,  and 
differ  from  each  other  only  in  length;  the  shorter  of  these  are 
almost  as  numerous  as  the  sigmata,  while  the  longer  are  rela- 
tively scarce.  The  dragmata  of  the  thii'd  kind  are  composed  of 
trichites  equal  in  length  to  those  of  the  just -mentioned  longer 
dragmata,  but  stouter  and  more  fusiform,  and  occur  for  the 
most  part  in  dense  masses  of  irregular  shape  and  size,  which 
refract  the  light  in  such  a  w€iy  as  to  appear  blackish  and  opaque, 
and  are,  therefore,  very  noticeable  although  comparatively 
scarce;  some  of  the  largest  of  these  aggregations  exceed  200/i  in 
breadth.  The  singly  scattered  trichites,  or  microxea,  are  moder- 
ately scarce  in  the  interior,  but  more  plentiful  near  the  surface. 

Megascleres. — (i.)The  styli  are  invariably  more  or  less  curved, 
are  usually  evenly  rounded  at  the  base  and  of  uniform  or  nearly 
uniform  diameter  therefrom  to  beyond  the  middle  of  their 
length,  and  almost  invariably  taper  throughout  the  remainder 
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of  their  lengtli  graiiually  (except  frequently  for  slijjht  irregu- 
larities near  the  apex)  to  a  lilmrp  point)  h  gradual  slight  narro»- 
ing  of  the  spicule  towards  the  1«iuil  end,  however,  is  nut  uncom- 
mon. The  curvature  as  »  rule  is  restricted  to  tlie  basal  moiety 
of  the  spicule,  and  is  usually  well-pronounced,  but  varies  much 
both  in  form  and  degree : 
frequently  it  is  more  or  less 
angulate,  the  spicule  ap- 
slightly  lient;  and 
occasional  spicules  are  bi- 
angulate.  In  odd  cases  of 
extreme  curvature,  the 
form  of  the  spicule  makes 
;  approach  to  that  of 
I  a  rhabdostyle.  Variability 
exists  also  in  the  shape  of 
I  the  spicule  at  its  basal  ex- 
tremity, which  frequently 
I  sliowB  a  tendency  to  I>e- 
I  come  abruptly  more  or  less 
sliarp-pointtd,  eitlier  bae- 
tately  or  mucroiiately  soj 
but  sumetimoE  the  attenu- 
ation is  mure  gradual,  and 
i  form  assumed  is  tliat 
an  oxea.  The  propor- 
tion of  oxeote  forms  is 
greatest  amongst  the  slen- 
derer, presumably  imma- 
ture Gpioules,  which  only 
occur  scattered  l>ctween  the  tibres,  and  are  relatively  few  in 
number.  The  maximal  sixe  of  the  spicules  in  the  case  of 
Dendy's  specimens  is  given  as  290  x  16'6/i,;  in  the  present  speci- 
men, the  size  attainted  is  330xl5f(,  hut  individuals  much  ex- 
ceeding 330/1  in  length  are  scarce;  those  composing  the  Rbres 
arc  Koliium  less  in  stoutness  than  lO/i.  Jlevelopniental  forms  of 
all  sixes  down  to  loss  than  1 40  y  l/i  are  tu  be  met  with.     (In  the 


Tcxt-fiK-  I.I.— 


_ll<Mlaln. 


n,  nreHtwclenw  "if  tlii;  Hl)reii;  '',  ii 
stitiul  ni«Kiu<cli-iTH;  >-,  tUKniala. 


BT   I.    F.    HALLMAXN.  541 

original  description,  the  size  of  the  spicules  is  given  as  70  by 
2-6000th8  of  an  inch — i.e.,  296  x  8'4/a,  but  this,  I  think,  must 
be  due  either  to  an  error  of  ineaBureraeut  or  to  a  misprint). 

(ii.)  The  variously  curved,  usually  more  or  less  flexuous  mega- 
scleres  are  mostly  strongyla,  but  individuals  with  sharp-pointed 
ends  are  also  numerous.  They  range  from  about  200  to  580fi  in 
length  and  from  1  '5  to  Ifi  in  diameter.  The  acutely-ended 
spicules,  as  a  rule,  are  more  or  less  abruptly-pointed,  i.e.,  are 
tomota;  but  more  or  less  oxea-like  forms  are  not  rare.  Some  of 
the  shortest  among  the  latter  spicules  are  hardly  to  be  distin- 
guished from  the  oxea  that  derive  from  the  stylote  megascleres. 

Mieroscleres. — (i.)The  sigmata  are  invariably  more  or  less 
contort,  though  seldom  to  such  a  degree  as  to  appear  ^-sli^ped 
when  seen  from  the  side;  they  are  15  to  20^  in  length  measured 
from  bend  to  bend,  and  about  Ifi  in  stoutness. 

(ii.)  The  trichites  are  of  two  sizes  as  regards  length,  the  shorter 
measuring  from  15  to  28/a,  the  longer  from  37  to  about  60yi.  As 
already  mentioned,  the  former  occur  only  in  dragmata,  the  latter 
both  in  dragmata  and  scattered  singly. 

Gkuatopsis  Thiele. 

Definition, — Axinellidie  of  erect,  lamellar  or  ramose  habit; 
typically  with  an  axially  condensed  skeleton  <ieHcient  in  spongin. 
Megascleres  either  of  two  distinct  kinds— styli  (sometimt;s  in 
part  secondarily  diactinal)  and  elongated  Hexuous  strongyla, — 
or  the  latter  spicules  are  absent.  Mieroscleres:  smooth  microxea 
only,  typically  occurring  most  abundantly  in  the  dermal  layer. 

Type,  (7.  expansa  Thiele. 

The  genus  was  instituted  by  Tliiele(38)  for  four  species  from 
Japan,  differing  from  all  previously  known  Axinellidie  by  the 
presence  of  mieroscleres  of  a  single  kind  in  the  form  of  smooth 
microxea,  and  further  characterised  according  to  the  generic 
diagnosis— (i.)  by  the  prest*nce  of  smooth  stylote  megascleres 
"die  ein  festes  Axenskelett  bilden,  von  dem  nach  Peripherie 
radiare  Style  ausgehen",  (ii.)  by  the  very  s>mall  amount  of  spongin 
present,  and  (iii.)  by  the  almost  complete  restriction  of  the 
mieroscleres  to  the  ectosome,  where  they  constitute  a  dermal 
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skeleton.  The  only  additional  information  provided  regarding 
the  skeleton  is  to  the  effect  that  the  '^  feste  Axe"  is  similar  in 
character  to  that  of  the  genus  Acanihella:  whether  the  radially- 
directed  styli  are  collected  into  fibres  or  not,  or  in  what  respects, 
if  any,  the  several  species  differ  in  skeletal  structure,  is  not 
stated.  Three  of  the  species, — viz.,  C.  eacpausa^  C.  erectay  and 
C.  ramoaa,—^ Agree  in  their  described  characters  very  closely,  and 
are  undoubtedly  congeneric;  but  the  fourth,  C.  clavata^  is  dis- 
tinguished not  only  by  its  non- lamellar  (cauliform)  habit  and 
conulose  surfa(*e,  but  also  by  the  fact  that  the  megascleres  are 
of  two  distinct  kinds,-  styli  composing  the  main  skeleton,  and 
relatively  few  long  flexuous  strongyla  (presumably  occurring 
interstitially).  Since  it  is  not  unlikely  that  C  davata  will  be 
found  to  differ  from  the  remaining  three  species  in  other  import- 
ant respects  also,  its  inclusion  in  the  present  genus  must  be 
looked  upon  as  provisional. 

More  recently  Kirkpatrick(SO)  has  described  from  Cape 
Colony,  under  the  name  PhakeUia  microxephorOy  a  fifth  species 
with  microxea,  which  it  seems  necessary  also  to  include  provision- 
ally in  the  genus  CeratopsU,  This  species  agrees  with  C  davata 
in  the  possession  of  elongated  flexuous  strongyla,  but  the  accom- 
panying megascleres  are  relatively  few,  and  chiefly  oxeote,  and 
the  external  habit  of  the  sponge  is  lamellar  as  in  the  case  of  the 
typical  species  of  the  genus.  Concerning  the  structural  char- 
acters of  the  skeleton  in  this  species,  no  information  is  available. 

By  Thiele  and  Kirkpatrick,  the  oxeote  microscleres  were 
regarded  as  indicative  of  affinity  with  the  genus  Higgintia. 
The  evidence  afforded  by  the  spiculation  of  C.  davata  and  C, 
micraxephoray  however,  much  more  strongly  justifies  the  view 
that  Ceratopns  is  related  to  Sigmaxioy  and  that  it  constitutes  a 
connecting-link  between  the  latter  and  such  genera  as  Axindla^ 
Phukelliay  and  Acanthella, 

It  is  necessary  to  refer  here  to  the  species  designated  Axinella 
frowiula  by  Whitelegge(60),  the  spiculation  of  which  has  been 
described  as  consisting  of  smooth  styli  of  two  sizes  and  of 
scarce  small  oxea  110  by  3'5/a  in  size,  occurring  "chiefly  in  or 
near  the  dermal  portion  of  the  sponge", — and  which  consequently 
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might  be  thought  to  be  related  to  Ceratopaia.  I  have  re-ex- 
amined this  species,  and  find  that  the  oxea  are  merely  variants 
of  the  smaller  styli  (differing  from  them  neither  in  size  nor  in 
situation),  and  that  the  latter  are  differentiated  into  two  kinds, 
one  of  which  is  distinguished  by  having  the  distal  moiety  vesti- 
gialty  spined,  and  by  being  very  slightly  stouter  and  of  more 
conical  shape  than  the  other.  The  species  belongs,  in  fact,  to 
the  MyxillinsB,  and  requires  a  new  genus  for  its  reception,  for 
which  I  propose  the  name  Echincucia,  The  sponge  is  thinly 
lamellar,  flabelliform;  and  the  skeleton  consists  (i.)  of  a  con- 
densed axial  region  formed  mainly  of  an  irregular  reticulation 
of  the  smaller  smooth  styli  (which  vary  from  90  to  150fi  in 
length  and  up  to  5fi  in  stoutness)  and  partly  of  fairly  numerous, 
longitudinally  directed,  singly-occurring,  long  slender  styli 
(varying  in  size  from  less  than  200  by  2fi  to  upwards  of  700  by 
12fi),  and  (ii.)  of  short,  fairly  stout,  echinated  fibres  radiating 
from  the  axial  region  towards  the  surface,  composed  both  of 
smooth  and  spined  short  styli,  and  terminating  in  a  compact 
bundle  or  tuft  of  long  stout  styli  (apparently  similar  to  the 
longer  of  those  occurring  in  the  axial  region)  the  extremities  of 
which  project  somewhat  beyond  the  surface.  I  am  inclined  to 
think  that  the  genus  Echincucia  should  be  so  defined  as  to  include 
also  the  two  species  described  by  Thiele(38)  as  Haspailia  folium 
and  Boipailia  hinuia, 

Dragmaxia,  gen.nov. 

Definitiati, — Axinellidse  of  lamellar  habit,  typically  flabellate 
or  cup-shaped.  Skeleton  composed  of  dense  spicule-axes  ramify- 
ing in  the  midplane  of  the  lamina,  and  of  plumose  spicule-columns 
radiating  therefrom,  between  which  interconnection  by  means  of 
transverse  fibres  is  rare.  Megascleres:  styli  only;  either  of  a 
single  sort,  or  more  or  less  completely  differentiated  into  two 
sorts, — one  (of  shorter  length)  forming  the  fibres,  the  other 
occurring  interstitially.  Microsclei*es :  trichodragmata  accom- 
panied or  not  by  singly  scattered  trichites. 

Type,  J),  iXMriabiiis  Whitelegge. 

The  ^species  for  which  I  propose  the  genus  was  referred  by  its 
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author  to  the  «jfeiiu8  Sjxyiujogorltp^^  under  the  erroneous  impression 
that  the  inici-osclere-s  present — which  are  exceptionally  slender 
trichito-shoaves,  [HH;uliar  in  being  often  more  or  less  fusiform  in 
Hhapo  -were  niicroxea.  Even  had  the  microscleres  been  as 
Ktated,  however,  it  is  not  to  Spanyosonf^s  that  the  species  would 
have  required  to  he  assigned,  but  pi-obably  to  CeraU^^ittls, 
Hithert-o,  all  sptH^ieH  with  a  plumose  or  with  an  axially-condensed 
typt»  of  skeleton,  and  with  trichodragmata  only  as  microscleres, 
have  biH'n  included  in  the  single  genus  Thrbiofttphara^  but  I  now 
propose   to    n»gard    them    as  representative   of   several  distinct 

gtMUMIl. 

Dragmaxia  variabilis  Whitelegge. 
(PI.  xxxviii.,  figs.l,  2,  3.) 

1907.  Sponyoaorites  %HiriahUi«  Whitelegge(60),  p.513,  PI.  xlvi., 
rig.45. 

Duu/uoHiM. — Thinly  laniollar,  varying  fi*om  flabelliform  to 
caliculate.  The  lamina  alternately  denser  and  less  dense  along 
lines  running  towards  the  margin,  and  thus  presenting  an  ap- 
pearance' as  of  veimtion,  with  corresponding  faint  ridges  and 
gi-ooves  on  the  surface.  Tlie  surface  otherwise  even.  Dermal 
inemhnine  distinct,  aspiculous.  Oscula  inconspicuous.  Skeleton 
consisting  of  dense  spicule-axes  correspimding  in  position  with 
the  "veins,"  and  of  stout  plumose  fibres  running  outwards  there- 
fi-oni  to  the  surface.  Spongin  rather  scanty.  Megascleres:  styli 
only,  not  ({uite  perfecTtly  differentiated  into  two  kinds ;  those 
forming  the  fibres  are  shorter,  stouter,  and  more  curved,  attaining 
a  maximum  size  of  about  900  by  33fi;  the  others,  which  are 
relatively  few  and  occur  only  interstitially,  occasionally  surpass 
1300  or  1400/i  in  length  and  are  not  more  than  I8fi  in  diameter. 
The  trichodragmata  var}'  from  about  100  to  200fi  in  length  and 
up  to  5/1  in  stoutness;  singly  scattered  trichites,  similar  to  those 
forming  the  dragmata,  also  occur. 

L<H-,  -Off  Crookhaven  River,  N.S.W.     (''llietis."). 

Ertt*rmi/  /eat n  rent. — Tlie  original  specimen  was  rudely  cup- 
shaped  or,  nit  her,  compressi^d  funnel-shape<l,  with  a  few  laterally 
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ariRing  secondary  lame  11  w  disposed  in  vertical  planes;  and  mea- 
sured, when  complete,  approximately  130  mm.  in  height  by  120 
and  by  80  mm.  i-espectively  in  the  greatest  and  least  diameters  of 
the  cup-orifice,  and  from  2  mm.  (at  the  margin)  to  about  5  mm.  in 
the  thickness  of  the  lamina  or  cup- wall;  it  exists  now  in  two 
pieces,  one  of  which — figm'ed  by  Whitelegge  —is  in  a  dne<l  but 
otherwist^  undamaged  c(m<liti(m,  while  the  other  is  well-presei"ved 
in  alcohol.  According  to  the  original  description,  the  lateral 
lamellie  occur  on  both  the  inner  and  tht»  outer  surfaces  of  th(» 
cup,  but  this  is  really  not  the  case:  they  are  confined  entiivly  to 
the  interior  side. 

A  sei'ond  sp«»cimen  (also  obtaintMl  by  the  **'llietis"  Kxjw»dition« 
but  from  an  unknown  locality)  is  now  known,  which  is  simply 
flalielliform  without  secondary  outgmwths.  This  measures 
90mm.  in  height  by  only  2  to  .')  nnn.  in  thickness,  and  is  in  a 
drier!,  completely  washetl-out  condition. 

■An  exceedingly  charactei'istic  featui'e, — veiy  clearly  evid'^nt 
when  the  sjnmge  is  examiiu*d  by  transmitte<l  light, — is  the 
structural  ]MH*u]iarity  of  the  lamina,  which  is  alternately  denser 
and  less  dense  al<mg  slightly  diverging,  ever  multiplying  lines,  or 
rather  stnps,  running  in  a  dii-ectitm  fi*om  stalk  to  margin :  along 
the  denser  strips,  the  lamina  is  usually  slightly  thicker  than  it  is 
between  them,  and  the  surface  is  accr)i*dingly  mark<*d  with 
radiating  faint  gi*ooves  and  slight  ridges.  With  respect  to  this 
structure,  however,  the  two  specimens  exhibit  a  very  appn»ciable 
differena*,  which  may  pn)ve  to  be  varietal ly  distinctive.  Tn  the 
smaller  specimen,  the  strips  (of  gi*eater  density)  are  all  din^crtinl 
radially,  increasing  in  number  upwanis  by  r(»j>eated  branching, 
and  are  all  similar  in  character;  they  diminish  in  individual 
width  from  somewhat  less  than  2  mm.  in  proximity  to  the  stalk 
to  less  than  0*5  mm.  at  the  sponge-margin,  and  the  width  of  the 
intervening  strips  of  lesser  density  is  about  the  same.  In  some 
portions  of  the  tyj^e-specimen,  the  structui-e  is  very  similar  to 
this,  except  that  the  lines  of  greater  density  are  genei*ally  much 
broader;  but  elsewhere  there  also  occur  a  few  it^lativelv  very 
powerful,  dense,  nervure-like  thickenings  of  the  lamina,  mmify- 
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ing  through  it,  iipwardn  fi*om  the  stiilk,  in  the  nmniier  of  the 
|)ahnate  leaf,  and  fmm  these  the  lesHer  lines  of  density,  in  |Mirt, 
branch  off'  (at  small  angles  of  divergence)  in  pinnate  fashion 
(PI.  xxxvii.,  fig.3). 

As  a  I'esult  of  maceration,  the  less  dense  portions  of  the  lamina 
largely  disappear,  and  the  sponge  becomes  abundantly  perforated 
by  rounded  holes  ariiingcKl  serially  along  radiating  lines. 

Tlie  surface  is  somewhat  uneven,  owing  to  inequalities  in  the 
thickness  of  the  lamina;  it  is  also  slightly  granular,  but  not 
hispid.  Tlie  dermal  membmne  is  thin  and  translucent,  but  not 
veiy  delicate;  situated  l)eneath  it,  monj  esj>ecially  along  the 
gi-ooves  marking  the  less  dense  portions  of  the  lamina,  aiv 
numerous  small  sulxlermal  sjiaces.  Dermal  poi-es  (wcur  on  l)oth 
sui'fat*es,  but  are  relatively  few  and  for  the  most  pai-t  are  scattered 
singly  and  iri*egularly  on  the  one  surface  (viz.,  the  inner  one, 
when  the  sponge  is  cup-shaptnl),  very  numerous,  and  generall}'  so 
closely  arranged  as  to  pnKluce  a  net-like  appeanince  of  the  dermal 
membnine,  on  the  other.  Tn  most  placets  whert^  the  ponjs  are 
nmnerous,  the  dermal  layer  appears  as  if  ccmsisting  of  two 
incompletely  separated  membranes,  the  outer  one  of  which  is 
piY)vided  with  many,  smaller  pores,  the  inner  with  fewer  and 
much  larger  ones.  On  the  sui-face  which  has  the  fewer  pores, 
thei-e  &re  also  many  cii'cular  openings,  fi*om  ()"2  to  0*5  mm,  or 
slightly  more  in  diameter,  situate!  only  along  the  surfac^e-grooves 
and  principally  in  the  )H)sitions  where  the  lamina  liecomes  per- 
foi-ated  when  the  sponge  is  macerate<l;  these  o))enings  appear  to 
Ik?  oscula. 

Tlie  consistency  of  the  sponge,  when  well-pi-eserved  in  alcohol, 
is  finn  and  tough,  only  slightly  compressible,  and  ivsilient;  and 
the  colour  is  a  jjale  yellowish-bi"own.  Dried  sjwcimens  are  light 
in  weight  and  rather  brittle,  and  of  a  })ale  greyish  colour. 

SkfleUm. — Tlie  skeleton  is  re-solvable  int<)  (i.)a  system  of  con- 
densed, multifibrous  axes  or  "funwi,"  which  i-amify  dendritically 
in  the  midplane  of  the  sponge-lamina,  progressively  decreasing 
in  stoutness  as  they  liscend,  -and  which  form  the  midribs,  as  it 
were,  of  the  dtMiser  strips  of  the  lamina  above  refernnl  to:  and 
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(ii.)of  numerous,  highly  plumose,  usually  branched,  shoi-t  second- 
ary fibres,  which  proceed  oft*  frnin  the  former,  appai*ently  from  all 
sides  theriHif,  and  I'un  upwai-ds  and  gradually  outwai-ds  to  the 
surface.  Towards  the  margin  of  the  sponge,  the  funes  dissolve 
ultimately  into  similar  plumose  fibres  (PI.  xxxvii.,  fig. 3),  and  the 
skeleton  in  this  region  accordingly  is  composed  entirely  of  such 
(PI.  xxxvii.,  figs.l,  2);  these  fibres  are  composed  of  a  compact 
stout  core  (seldom  less  than  200/x  and  frequently  surpassing 
400ft  in  diameter)  of  longitudinally  disposed  spicules,  cemented 
together  by  a  relatively  somewhat  small  amount  of  spongin,  and 
of  rather  numerous,  usually  very  obliquely  (oft^n  nearly  or  quite 
perpendicularly)  directed,  outwardly-projecting  or  "echinating" 
.spicules  of  similar  kind,  the  numl)er  of  which  is  greatest  towards 
the  outer  extremities  of  the  fibres.  The  echinating  spicules  of 
immediately  adjoining  fibres  usually  intercross  with  one  another, 
and  very,  often,  where  two  fibres  lie  sufficiently  close  together, 
the  points  of  some  of  the  spicules  of  ea^^h  of  them  become 
embedded  in  the  spongin  of  the  other;  occasionally,  one  or  a  few 
together  of  the^se  connecting  spicules  become  invested  with  a 
sheath  of  spongin,  and  a  connecting  fibi*e  is  thus  formed,  but 
such  c<mnections  aiv  comparatively  rai'e.  Megasclei-es  scattered 
between  the  fibi-es  are  relatively  few,  and  in  part  are  much  longer 
and  slenderer  than  those  forming  the  fibres.  The  funes  are  com- 
posed each  of  a  dense,  irregular  plexus  of  stout,  mostly  non- 
plumose  fibres  with  closely  compacted  spicules  ari*anged  usually 
in  a  more  or  less  disoitlerly  fashion,  and  cemented  by  a  relatively 
small  amount  of  spongin,  which  does  not  form  an  external 
sheath;  the  outermost-lying  spicules  of  the  fibres,  indeed,  ait> 
usually  almost  or  quite  free  from  spongin.  Towards  the  older 
parts  of  the  sponge,  the  meshes  of  the  plexus  tend  to  become 
obliterated,  and  the  skeleton  has  the  appearance  of  consisting  of 
a  confused  mass  of  spicules.  The  formation  of  the  plexus  ap- 
pears to  be  brought  about  by  the  continued  addition  of  spicules 
to,  and  also  in  between,  the  plumose  fibres  of  the  original 
skeleton. 

Trichodragmata  arc  scattered   fairly   plentifully  through    all 
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|>arts  of  the  s]Kiii^e,  including;  the  dermal  inemhrane,  hut  arr 
iiowhen?  exti-emelv  ahnndant:  within  the  funes  thev  are  ratlier 
.scaree.  »*^i»;4:ly  M-atterwl  trichiti*s  in  iiKMlerate  iiuinlier  al«i» 
<Kfur,  but  an»  ditiieult  topeiveiveowinj;  to  their  extreme  tenuity, 
lliedra^^mata  mv  unusually  slender,  and  are  often  notably  lonjjer 
than  the  individual  trichitos  composing  them. 

Af*'tjrnwf*'r»'M. — (i.)  The  styli  composing  the  fibres  are  almost 
invariably  more  or  less  eurvwl,  and  are,  without  exceptiim, 
evenly  it)unde<l  at  the  base  and  of  uniform  or  n<*arly  uniform 
diameter  thei-efnmi  to  lx»yond  the  middle  of  their  len«^h,  whence 
they  ta|XT  giudually  to  a  sharp  point.  Their  curvature,  as  a 
rule,  is  slight  to  miMlerate,  and  most  fnHjuently  is  c«)nfine<i  to  the 
l>asal  moiety  of  the  sj)icule,  but  it  varii»s  in  degret»  veiy  consider- 
ably, and  when  most  pnmounced  is  usually  somewhat  angulate. 
<^uite  commonly  in  the  ca.se  of  the  smaller  specimen,  nnich  less 
fnt|uently  in  the  larg(»r,  the  liasal  |»art  of  the  sliaft,  at  n  variable 
distance  fn»m  the  extremity,  is  more  or  less  shar|)ly  curbed  or 
lN»nt  to  one  side;  o<'ca,si«mally  such  spicules  have  the  fonii  <»f 
rhaF)d<»styli.  Fn  the  latter,  or  typical  sj)ecimen,  a  notable*  pro- 
portion (numl)ering  b(»tween  "25  and  50  per  cent,  of  the  Kpicules) 
exhibit  a  faint  annular  swelling  close  to  the  basal  end,  at  a  dis- 
tance therefrom  varying  from  15  to  about  50/*, — the  distance 
usually  being  greatest,  and  the  annulatiou  less  distinct,  in  the 
case  of  the  longest  spicules;  in  some  of  the  shorter  spicules,  the 
annular  swelling  is  replaceil  by  a  slight  l>a.sal  inflation,  the 
spicule  becoming  a  subtylostyle.  Jn  the  cas<»  of  the  .smaller 
sj)ecimen,  this  jieculianty  is  exceedingly  i-ai^e.  In  the  typical 
specimen,  also,  the  spicules  increase  in  stoutness  towards  tlie 
1>as(^  of  the  s})onge,  attaining  in  pn>ximity  to  the  stalk  a  maximum 
<liaineter  of  45/*;  whereas  in  the  upj>ermost  i-egions  thereof,  and 
thnmghout  all  parts  of  the  other  specimen,  their  diameter  is  at 
most  .*^*5  or  34/A.  llieir  length  is  alnrnt  the  same  in  both  speci- 
mens,— ranging  fi-om  alnrnt  350/x  (but  s<»ld<»m  less  than  400  or 
450/i)  to  somewhat  alx>ve  OOO/i. 

(ii.)  Tlie  longer  and  sieiideit»r  styli,  <x'curring  only  lietween  tlie 
tibivs,  and  nOatively  few,  are  generally  stmight  or  (in  c^imparison 
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witlitlieir  length)  but  sli;i:htly  curved,  often  somewhat  flexuounly; 
and  with  extremely  i-ai-e  extreptions  are  unpixivuled  with  a  sub- 
liasal  annular  inflation :  otherwiH(.%  in  shape,  they  are  similar  to 
the  pi'eceding,  with  which  th(»y  fomi  a  continuous  series.  In  the 
typical  specimen,  they  range  from  somewhat  less  than  1000  to 
upwaixls  of  1500/ii  (rarely  to  nearly  1600/t)  in  length,  and  up  to 
IS/t  in  diameter,  spicules  between  900  and  IOOO/a  in  length  being 
(?f>mparativply  i-are;  in  the  other  specimen,  they  are  of  etjual 
stoutness,  but  seldom  surpass  1250/a,  and  very  i-arely  if  ever 
attain  to  more  than  1400ft  in  length,  while  individuals  between 
900  and  1000/x  long  are  comparatively  frequent. 

Microscleres. — Tlie  trichites,  both  composing  the  dragmata  and 
scattered  singly,  are  veiy  slender,  always  less  than  0*5/*  in 
diameter,  and  vaiy  in  length  fiimi  75  to  110/x;  they  are  ver}' 
frequently  curved  or  flexuous.  The  dragmata  are  seldom  as 
much  as  5/x  in  diameter,  and  as  a  rule  they  are  very  compactly 
composed  and  somewhat  fusiform  in  shape;  they  are  often  much 
longer  than  the  trichites,  occasionally  attaining  a  length  of  200/*. 


KXPLANATION  OF  PLATES. 

Plate  xxix.,  tig.  4. 
Fijj.4. — AUanto/thont  j^iaifa  Whitolcg^c;   Hhowiii)^  the  skeleton   (photo- 
;j;r.iplie<l  by  tranHiiiitte<l  li>;lit)  of  pc»rtioii  of  a  lamella  of  the  type- 
speciineii,  the  lamella  varying  \u  thickness  fmm  I-8iiim. ;  (nat  size). 

Plate  XXX. 
Fi^.  1.-  AfftiitJofthom   jJimtu  \Vhiteleji>(e;    portion  of  a  Hpiril-spccimen: 

('  ^). 
Fi^.2. — A.  j/firata   \Vhitele>;>;o  ;    portion  of   a   lamella   of   the    jiartially 

maceratwl,  dried  type-Hi)ecimeri;  (nat.  sizi*). 
Fi^..S.  -  .4.  jt/icnJa   Whitele^^je;   an  entiit;  lamella  oi  a  dry.   wa»hed-out 

sjHrcimen,  showing;  tlie  texturt*  of  the  skeleton;  (nat.  size). 
Fi^M.4,  .1. — A.  rictoi'iann^  sp.nov.;  aiwoimenH of  massive fonii  (*;/*.  PI.  xxxi., 

tiK.:<):  (  <  M 

V'liiJi.  —A.  cior^i/jttolfieM   l)endy  ;    a  suhmassive,   di)(itate   speeinien,    at- 

tiu;hed  to  a  st4me;  (  \  ,"j). 
Fi>;.7.     .1.   riiM'ttiypt oilier   l)endy  ;   a   semi-enrnistin>;   spe<nnien,   growing 

uisHi  u  »t4uie;  (Z,). 
Fig. 8. — -4.  L'{(x'aJyptoifle^,  var.  r*rflm'fa^  var.nov. ;  (x  i'"*,). 
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Plate  xxxi. 

Aifanfophora  rictoriamty  sp.iM)v. 

Fi^.  l. — Skeleton  (photographed  by  ti-ansniitttKl  lij^ht^  iis  it  apprai-a  in  a 

thick  vertiwil  slice  of  an  entire  masMive  Hpecinien;  (nat.  HV/Ai). 
Fij{.'2.-- Skeleton  of  a  moderately  thick  vertical  slice  of  the  type-specimen: 

(nat.  size). 
Fig.3. — Skeleton  (photographed  by   transniitteil   light)   of   jmrtion   of   a 

digitate  specimen,  extending  fi-om  the  Imse  upwaixls  into  two  digiti- 

form  processes;  (  x  I  ,^). 
Fig. 4. — Digitate  specimen;  (nat.  size). 

Plate  xxxii. 

Allnnfophora  ricforiana^  sp.nov. 

Fig.  1. — Portion  of  a  longitudinal  mesial  section  of  the  skeleton  of  a  digiti- 

form  process,  slmwing  the  axial  i-egion,  the  radiating  main  fibres, 

and  the  connecting  fibres;  (  x  9). 
Fig.*2. — Portion  of  a  ti*ansvei*se  section  of  the  Hkclcton  of  a  digitation, 

showing  the  paucity  of  the  connecting  fibres  in  the  transveive  plane: 

(x») 
Figs. 8,  4,  5. — Portions  of  the  skeleton  (of  the  twt>  massive  specimens), 

showing  the  piitteni  of  the  reticulation  formed  by  the  (Mjnnecting 

fibres. 

Plate  xxxiii.,  figs.  l-.l. 
Figs.  1.  2. — Sit/mnxiiif/in  nu**tmiiaiut  l)endy;  (  x  ^\»). 
Fig. 3. — N.  nnMfitifia»ti  l>endy,  (?  var.);  (  x  ,%). 
Fig. 4. — S.  n'miiinJij*^  sp.nov.;  (  x  |\). 

Fig..'). — SlffmaxUt  jifthtllattt  C-aiier;  (  x  ,\).      [The  oscula-like  pits  nn  the 
surface  are  due  to  an  epizoic  Z(x>antharian.  ] 

Plate  xxxiv. 
Fig.  1. — Sitfinnxinffla  nuHtittliaua   l>endy;    longitudinal  mesial  section  of 

the  skeleton  of  p<irtion  of  a  branch;  (  x  IH). 
Fig. '2. — S.   ffeiifh-oifltt*   Whitelegge  ;    longitudinal    mesial   secti<«i    of    the 

skeleton  t>f  portion  of  a  branch;  (  x  13). 

Plate  XX XV. 

SifjNicuvi tiffin  nmitia/i^iy  sp.nov. 

Fig.  1. — Limgitudinal  mesial  section  of  the  skeleton  of  the  terminal  jMirtion 

of  a  branch;  (  x  14). 
Fig.2. — Tjongitudinal  mesial  secrtion  of  a  branch;  (  x  14). 

I^late  xxxvi. 
Fig.l. — Sl*pncucinelfa  nmimtfi'*,  sp.nov.;  longitudinal  urn  Man  section  of  the 
skeleton  of  the  stalk;  (  x  14). 
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Vv;^.'2.  -  Stffintu'la  jtahiMafa  C.'nrUT:  (|Mjrtion  of  a)  luiigiludiiml  MX'tuHi  of 
till.'  skeleton  iierfjeiKlieular  to  the  plane  of  the  H|N>ngc-lAiiiina;  (  x3K 

l*'ij;.;{.  B*sitfnia.i-{a  jflnlttJItUn  Carter :  portion  «)f  the  section  Khown  in  the 
piXM'tMling  figure,  nion*  hi^hl^'  nia)<;nitie(l ;  (  ^  13). 

Plate  xxxvii. 

DifVftnuA'ia  itiriMli**  Whitelegge. 

V\'^.  1.  — Skeleton  us  Hhown  in  a  thin  Heetion  iiarailel  t4>anfl  in  the  niiclplane 

of  the  s|N>n;;c-laniina  at  its  upiK*r  niar>{in;  from  a  typical  Hpeeinien: 

(x  1.1). 
Ki^.'i.  -Skt^leton  as  Khown  in  a  thin  h>n;{ituninal  Hi>t:tion  iierpi'ndiciilar  to 

the  K(>on^e-laniina  at   its  upiK*r  margin;  fnim  a  typical  specimen; 

(  <  !.">). 
ri;;..'{.  -Skeleton  (of  an  entire  pitH^e  of  the  HiNMi^-lamina)  Hhuwing  the 

arrangement  of  the  (lenne  innlti-tihitmH  axeH  or  ^'funitH*'  and  their 

ultimate  rcHolution  int«i  single  tihix's;  (  x  I^). 

I 'late  xxxviii.,  tigs.  1-4. 
Figs.  1 ,  *2.  .*{.  4.  -    Atlnntojthftiii   rirtorintm^  sp.nov.;   jihotogi'aph  of   portions 
of  the  surfaire  of  diiVenMit  speeiniens.  showing  the  mctfJe  of  cliK|KjKi- 
tion  of  the  dermal  |N)res. 
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NOTES. 

Hy    Thomas  Wiiitklk*;*;*:,    MEOALitn*  of  thk    Uoyal  .So<'IKty 

OF  Nkw  South  Walks,  1899. 

(i,%tmmaiiiatt*'d  hy  th**  Jirr.   H'.    If.    Watts.) 

(Plate  xlv.) 

These  Notes  hiv  an  att4Mnj)t  t<»  elucidate  the  mystery  of  the 
st^xlla]  i-epnxluctioii  of  pHihttum,  which  has  hithei-to  (rlucleti  all 
the  ivstfarcheH  of  iiivesti^toi's. 

As  far  l)ack  as  1S9J>,  at  the  RH|uest  of  Dr.  J.  P.  Hill,  latt*  of 
Sydney,  now  Pi-oft*sKor  «»f  ZtKiioj^'  in  Univei-sity  College,  l^ondon, 
1  sowwl  s|M>ix»H  t)f  pHiJotiim  fri4/nfffrfi7tt,  and  these*  spoi'es  weiv 
subjtH;te<l,  by  Dr.  Hill  and  myself,  to  continuous  ohscu'vation  for 
some  time.  The  siM)i'es  germinat<H],  but  as  we  faile<l  to  get  any 
light  ui>on  the  metlxMi  of  germination,  the  ol>servations  weit; 
diseontinueii.  Hie  sjH)i*es,  in  this  case,  wei*e  sown  on  the  dead, 
ImritMi  fixmds  of  J'htfi/rf'rl'im  ntvimnir^  and  the  aim  of  the  ex- 
]ieriment  was  to  discover  a  visible  prothallus.  This  seaix'h  for  a 
pix»thallus  was  evidently  the  ivason  of  tjin-  faihut',  as  it  has  pro- 
bably lx»en  the  ivas«jn  of  the  failuiv  «)f  other  investigatoi-s. 

After  a  lapse  of  15  years,  I  decide*  1,  in  1915,  to  try  growing 
the  spoi*es  uihjii  a  living  plant,  and,  for  this  puriM>se,  select<»d 
the  aerial  rliizomes  of  Dtii^tJtla  ityridatti  Cav.,  seeing  that  the 
two  plants  weiv  «»ften  ftuuidgi-owing  in  pi^oximity  t«>  one  another. 

Spoil's  wei-e  sown  thickly,  on  j»rei)ai*ed  rhizomes,  «»n  Novemlier 
•JOth,  1915;  and  the  methiKl  ado}>te<l  was  as  follows.  A  5"  j)ot 
was  filled  with  soil  t4>  within  an  inch  of  the  brim,  the  soil  having 
been  sterilised  by  dry  heat,  and  by  soaking  it  in  several  changes 
of  l)oiliug  water.  When  cot)l,  the  surface  was  coveitMi  with  pieces 
of  the  rhizomes  of  D.  jryxMlnta.  While  the  surface  was  fairly 
wet,  Psilotum-spores  weit'  dusted  over  it,  after  which  a  sheet  of 
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ghish  was  placed  on  the  top  of  the  pot,  tho  iiietiiialities  of  the 
riiu  providiii;;  sutticient  ventilation  for  the  spoivs.  The  jwt  was 
placed  on  the  window-sill  in  my  n>oin,  and  expose<l  to  blight 
sunlight  in  tlie  afteiiuKin.  Water  was  supplied  hy  means  of  a 
saucer  and  hy  an  occasional  l>atli  up  to  the  soil-level,  watiT  on 
the  top  l)eing,  of  coui*se,  avoided.  It  should  Ik?  said  that  the 
rhizomes  used  wei^e  S4»ake<i  in  water  for  a  day  or  two,  to  get  rid 
of  s|K)res,  dirt,  or  insect-|>ests,  which  wei-e  remt)ved  with  a  «oft 
brush.  l)ecaye<i  scales  wei*e  also  ix'moved,  and  only  healthy 
ones  left. 

In  this  experiment,  instead  of  waiting  for  the  apiieai'anee  of 
prothalli,  T  made  a  thorough  examination  of  some  of  the  hikiivs 
as  often  as  iH>sKible,  lx>th  day  and  night.  The  examination  was 
continued  until  nearly  all  the  s|H)n^s  wei*e  exhausted. 

On  J)ecemlKM'  20th,  mlditional  sp«n*e8,  fi-eshly  gathei'ed,  weiv 
sown  on  the  same  rhizomes,  and  these  weiv  continuously  ex- 
amined up  to  the  end  of  the  y(*^ir,  but  without  any  definite 
results. 

On  New  Year's  Day,  I91G,  huw(»ver,  1  was  i-ewaitleti  by  seeing 
the  male  gamet4)phyte  alturhed  to  th*;  npore.  Thei*e  wei*e  at  least 
foui*,  or  moiv,  antheridia  visible,  some  of  them  alrea(]y  dischai*g- 
ing  anthen>zoids,  and  otht^'s  almost  rea<ly  to  do  so. 

This  discovery  cl(;ai"<?d  up  what  had  l)een,  \\y  me,  a  mystery  foi 
many  weeks.  1  had  fre(iuently  seen,  and  increasingly  so  t(.>waixls 
the  end  of  J.>ecemlK»i-,  Ixnlies  that  now  proved  to  have  Ixhjii  the 
antheridia  of  Psilotmn  discharging  antherozoids.  T  liad  not 
dreamt,  at  the  time,  that  these  IxKlies  weiv  the  siK.M'm-cells  of  a 
vascular  cryptogam;  they  stH'med,  to  me,  a  plwise  of  the  lifc- 
liistory  of  some  organism  cjuite  unknown  to  me:  a  surmise  all 
tlie  more  probabh*  seeing  that  every  fresh  colk?i^tion  of  sjKires 
placed  undcM"  th(»  microscojx*  was  associated  with  many  forms  of 
life,  including  Infusoria,  Protozoa  of  varitnis  kinds,  Tardigrades, 
Mites,  and  Worms. 

The  dilliculty  experienced  in  recognising  these  antheridia  will 
Ik'  underst<MKl  when  it  is  stated  that  the  fii*st  examples  setMi  wei-e 
solitary  spherical  cells  of  various  sizes,  some  of   them  equal  in 
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diameter  to  the  smaller  diameter  of  the  spoi-e,  and  others  of  them 
about  ei|ual  to  its  micleu.s.  Tliese  eells  wen*  floating  fi*eely  in 
water,  and  wiemesd  to  liave  the  i>ower  of  movement,  lliest* 
antheridial  cells  T  will  now  tiT  to  deserilK*.  Hie  cell-wall  is  thin, 
transparent,  and  devoid  of  stiTicture,  with  the  exception  of  a 
bi'acket-like  mark,  which  lat4.»r  bei^omes  a  slit,  on  some  part  of 
the  wall.  The  contents  of  the  cell  consist  of  a  large  numlx»r  of 
extremely  minute  oval,  or  n)und,  Uxlies;  but  a  one-sixth  object- 
ive reveals  nothing  definite,  except  semi-transparent  dots  and, 
when  sharply  focusstnl,  a  thin,  dark  line.  When  one  of  the-se 
cells  is  placed  in  water,  osmosis  begins,  and  finally  the  eel  I- wall 
is  ruptuitMl  at  the  bracket-like  mark,  enabling  a  small  cloud  of 
active  Ixxiies  to  escape,  and  swim  I'apidly  away.  When  the 
rupture  takes  place,  the  force  is  such  that  there  is  a  kind  of 
backward  thrust,  which  caust»s  either  rotation  or  change  of 
position.  ITie  exit-slit  appeal's  now  to  close  again,  leaving  the 
bulk  of  these  bodies  within  the  cell,  where  they  continue  to 
swim  about,  vigoi-ously  endeavouring  t4>  escape.  8ome  of  them 
have  so  difficult  an  exit  that  their  eflforts  often  cause  the  cell  to 
move.  It  takes  an  hour,  and  sometimes  two  houi*s,  for  all  these 
Ixxlies  to  emerge  from  the  cell.  Tliere  is  no  rest :  they  are  active 
all  the  time;  and,  after  escaping,  they  scatter  iiipidly. 

After  these  IxxHes  had  been  identifitni  as  anthei-ozoids,  seareh 
was  made  for  some  spore  ui  a  suitable  condition  to  atti'act  them, 
but  without  succtjss.  Further  observation,  however,  showed  that 
the  ripe  spores,  taken  fi'om  an  opi^n  synangium  and  placed  in 
water,  underwent,  in  the  course  of  a  few  hours,  a  senes  of 
changes,  by  way  of  cell-divisir)n,  which  revealed  the  existence  of 
two  well-marked  kinds  of  spores,  diftenng  from  one  another,  in 
shape  slightly,  and  gi*eatly  in  the  density  of  their  cellular  con- 
tents: the  first  indication  that  the  sptires  were  di^tcions.  And 
it  may  be  said  here,  though  I  shall  be  anticipating  a  later  part 
of  my  statement,  that  the  male-pi*oflucing  spores  are  subrenifonn 
in  shape,  a  little  wider,  or  deeix?r,  than  the  female-l)eanng  sjwres, 
with  the  ends  more  roundml.  Moreover,  cell-division  in  the  male 
spore  is  definite,  and  in  the  female  indefinite;  in  the  male,  also, 
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the  siM)ro-contents  assuino  the  form  of  a  large  bubble-cell,  which 
fills  up  the  wlu)le  of  the  spore. 

This  bubbh^cell  si)litH  into  two  cells,  which  again  subdivide, 
until  finally  ei^ht,  or  nioiv,  cells  are  formed.  The  whole  of  the 
pix)t^)j)laHm  appears  to  1x3  used  up  in  the  formation  of  these  cells, 
which  are  uneijual  in  size,  free,  and  without  a  ti'ace  of  any  other 
cellular  structure.  When  nearing  maturity,  some  of  these  cells 
nuiy  \h*  seen  outside  the  spoixj-ctuse,  while  othei's  i*emain  inside, 
the  relative  ine(|uality  in  size  lx*ing  unalt4;i-ed.  All  these  cells 
prmluce  antherozoids  in  abundance,  lliere  appears  to  be  a  thin 
deposit  of  gum  binding  the  sjwre-case  and  the  cells  to  the  sub- 
s'ratuni  on  which  the  s}M)re  grtiws.  These  c^*lls  are  usually 
spherical,  easily  separated,  and  often  floating  fi*eely  without  any 
trac(»  of  their  having  been  attached. 

So  far  as  concerns  tlui  male  ganuitophyte  of  Psilotuni,  there- 
fore, I  may  claim  U*  have  got  jK^sitive  I'esults.  Tlie  numerous 
spe^;imens  I  have  had  under  observation  warrant  the  conclusion 
that  there  is  one  kind  of  s}M)re  that  pnxluces  the  male  gameto- 
phyti^;  that  this  gametophyti*  consists  of  a  series  of  free  anther, 
idia,  and  that  each  antheridial  cell,  iriviipective  of  size,  foruis 
mother-cells  and  antherozoids. 

The  search  for  the  fiMuale  gametophyti»  has  l)een  a  much  mora 
ditlicult  matt^'r,  and  very  disap(M>inting.  A  cait^fid  look-out  wa^ 
ke})t  for  signs  of  the  female  throughout  my  investigations,  and  I 
ha\e  already  indic4ited  how  I  was  enabk^l  to  conclude  that  the 
spores  weiv  <li<ecious.  Curiously  en<nigh,  the  females  weiti  pre- 
sent all  the  time,  and  <piite  as  plentifully  as  the  males.  Tlie 
size,  sliapt*,  and  (rolour  of  the  jH'culiar  sti*uctui*e,  which  I  have 
come  to  regard  as  the  female  gametoj»hytis  I'equii'cd  at  least  a 
one-sixth  iibjective  lo  distinguish  it  fixmi  small,  malformed  spores 
of  the  normal  kind,  and  innnature  spores  of  vaiious  shapes  and 
sizes.  The  presence  of  three  or  four  te.staceous  amwba*,  which 
ix»send>kHl  the  gametophyte  in  slia}K;  and  colour,  two  species  of 
^Vixjella,  one  Assulina,  and  one  Kuglypha,  add(i!d  to  the  confusion. 

Kven  after  I  ha<l  seen  the  female  /;*  nlfUy  lx>th  in  its  early 
stages  and  in  what    I   ivganl  as  the  adult  form,  it  required  pro- 


BY   T.    WHITELRGGR.  00  < 

longed  examination  to  be  certain  of  its  identity.  Its  minuteness 
and  the  fact  that  it  wa.s  often  s(»  <leeply  stnined  that  nothing  in 
the  way  of  stinicture  could  Ini  seen,  iviidertMl  the  scardi  extremely 
difficult.  That  I  have  found  at  least  a  stage  of  the  female 
gametophyte,  however,  T  have  no  doubt;  and  the  following  ten- 
tative descriptitm  of  its  structuii*  is  submitted  as  being  the 
nearest  possible  without  a  rt^soi't  t*)  s(»ctions. 

Tlie  spore  pixxlucing  the  female  gam<»tophyte  is,  as  already 
intimated,  narix^wei",  with  the  ends  l<»ss  roundt^l  than  in  the  malt*. 
The  spore-contents  consist  of  iunnen»us  small  cells.  Usually,  one 
thick-walled  b<Kly  is  seen  as  an  t)utgrowth  fi-om  the  spoit*,  as 
development  prcwe^nls,  and  a  numlMM*  ui  irn^gularly-shaj^HMl  cells 
appear,  some  of  which  project  from  the  sui'face:  the  appeai'ance 
presented  l)eing  as  if  tlu*  cells  weit*  imlMnlded  in  gum.  The 
structure,  when  complete,  is  dome-sha)HHl,  with  at  least  two 
small  chistei's  of  pi-ojecting  cells  near  the  sunnnit  on  opi>osite 
sides;  these  pi-ojecting  cells  T  ivgaiil  as  possibly,  and  (»vcn  j)ro- 
hably,  the*  ai'chegonia.  Tlie  bas<»  pivst»nts  structural  features 
which  i*ender  the  identification  of  the  female  gamet^iphyte  certain 
in  all  stages.  At  the  [Hunt  of  union  with  the  spore,  tluM-e  is  a 
very  distinct  ring,  consisting  of  a  s(rries  of  cells  which  aiv  in- 
variably .stained  biMjwn,  the  colour  being  nnich  darker  than  that 
of  the  rest  of  the  cells.  Similar  brown  cells  sometimes  proj(^'t 
on  other  parts  of  the  dome,  and  piiKluce  rhizoids. 

When  this  dome-like  structure  is  detached  fi*om  the  spon-,  it 
is  seen  to  \wi  hollow,  with  the  up[)er  part  thick-walled;  and,  in 
this  thick  wall,  the  aforesaid  proje(!ting  <'ells  are  imbedded. 
Towards  the  base,  the  wall  is  thinner,  and  terminates  in  the 
ring  previously  mentioned,  which  surrounds  the  circular  aper- 
ture leading  into  the  interior. 

After  this  multicellular  structui-e  had  Iwen  definitely  identifie<l, 
I  felt  quite  satisfied  that  it  i-epres(»nt<Ml  at  leust  a  stage  in  the 
devehipment  of  the  female  gametophyte.  Whether  it  is  the 
young,  or  the  mature,  structure  is  a  (piestion  that  is  not  likely  to 
be  answered  without  a  re^irt  to  section-cutting,  after  imlHHJding 
the  material  in  a  suitable  me<lium. 
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The  I'e-exaniination  of  all  the  material  at  my  dispoflal  tended 
U)  suppoi-t  the  opinion  that  the  dome-shaped  Htinicture  may  be 
the  fully -formiMl  female  •^ametophyi-e.  During  the  i-e-examina- 
tion,  upwai-ds  of  100  si)ecimen.s  of  this  dome-shaped  structure,  in 
all  stages  of  development,  wert*  carefully  studied.  The  most 
strikin;jf  features  noted  were  the  uniformity  as  to  structure  and 
dimensions:  and  the  great  variability  in  the  colour  of  the  dome- 
shaj)ed  structure,  acctoitling  to  age*.  Tn  the  young  form,  it  is 
fairly  transjwrent,  but,  when  it  reaches  maturity,  it  assumes  a 
slightly  brewnish  tint,  with  the  exception  of  the  pn>jecting  cells, 
which  remain  clear  and  are  visible  through  the  ringed  aperture, 
with  their  Iwuses  imlxMlde<l  in  the  wall  of  tlu*  upper  part  of  the 
dome.  Some  of  thes<»  projecting  cells  ai)pear  to  be  Hask -shaped, 
but  they  are  too  much  imlK'dfh^d  foi'  th(»  details  to  be  clearly 
se<»n.      1  assume  that  these*  projecting  cells  are  the  arehegonia. 

When  the  dome  has  attainecl  a  diameter  of  0*05  mm.,  it  ceases 
to  increase  in  size,  and  gradually  l)ecomes  darker  in  c<)lour, — the 
rusty-brown  colour  always  dt^velopwl  in  th(»  unfertilised  arehe- 
gonia  of  ferns. 

On  one  of  the  slides  examined,  there  were  several  examples  of 
these  domes,  measuiing  about  0-08  nun.,  and  these  were  fairly 
ti'ansjMirent,  except  the  nng,  which  was  deeply  coloui*ed,  and 
hUhhI  out  very  distinctly.  The  hollow  of  the  dome  appeared  to 
l)e  filled  up;  and,  in  some  ca.ses,  there  was  an  appearance  of 
bulging  at  the  opening, — perhaps  showing  that  fei*tilisation  had 
taken  place. 

The  pavement-like  chai*acter  of  the  cell-structure  (the  cells 
l^eing  imbedded  in  gum)  allows  of  expansion,  within  certain 
limits,  to  accommcxlate  the  growth  of  the  embryo.  The  ring 
may  he  ivgaixiwl  as  a  ready  means  of  sei^aration  fn»m  the  spt>re, 
the  dome  being  left  as  a  protecting  cap  on  the  bn>ad  end  of  the 
embryo,  until  further  growth  renders  it  unnecessary. 

On  the  slide  referred  to  above,  there  were  several  ^)eculiar 
bodies  which  may  l)e  said  to  reach  the  climax  of  the  puzzles 
connected  with  the  stu(iy  of  the  gametophyte  of  Psilotum.  The 
first  specimen  se<»n  was  wedge-shaped,  the  broad  end  of  the  wedge 
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capped  by  a  Heries  of  cells  i*e.senil)ling  ^ijreutly  the  cells  on  the 
dome;  the  narrow  end  consisted  of  a  continuous  cell-siiructure 
much  like  that  of  a  i»rothallu8,  hut  snialler  than  any  T  have  ever 
seen.  There  were  other  cellular  structui-es  present  l)earing  the 
same  kind  of  cells,  but  these  having  l)een  broken  in  the  mount- 
ing, the  cells  were  visible  only  on  the  inside.  These  bodies 
appear  to  have  been  round.  Hie  outer  surface  presents  a 
senes  of  projecting  cells,  many  of  which  liear  rhizoids.  The 
material  from  which  the  slide  was  made  was  procured  from  the 
interior  of  a  single  synangium. 

After  the  i-ough  draft  of  this  paper  had  been  prepared,  the 
Rev.  W.  W.  Watts  called  my  attention  to  a  note  in  Spring's 
"Lycopodiaceae"  (1842  and  1849),  which  is  of  great  interest  in 
the  light  of  the  researches  recorded  in  the  pre^sent  paper.  The 
following  is  Mr.  Watts'  translation  of  Spnng's  ol)servation,  under 
Psilotum,  on  p. 268  of  his  work:  "If  the  spores  are  thrown  into 
water,  they  execute  very  rapid  movements  (mouvements  de  tre- 
pidation) and  speedily  envelop  themst^lves  in  a  kind  of  cloud. 
According  to  [Sir]  RolKjrt  Brown's  ob8ei"\'ati<ms  (PnKlr.,  p.  164), 
this  cloud  is  due  to  a  fine  iK)wder,  which  escapes  f  rem  the  spoi-es. 
Kauifuss  has  observed,  upon  the  middle  of  the  internal  margin 
of  the  spores,  a  black  point,  which  was  in  touch  (en  rapport) 
with  a  little  vesicule,  and  which  vanished,  at  the  same  time  as 
this  last,  in  the  water.  Although  I  have  not  had  the  good 
fortune  to  see  that  kind  of  ^aile  seminal,'  I  recall  this  fact  to 
induce  botanists,  who  have  living  plants  of  Psilotum  at  their 
disposal,  to  direct  their  inve^stigations  to  this  point."  Robert 
Brown's  description  of  the  si>ecies  of  Psilotum,  although  brief, 
gives  an  accurate*  account  of  what  hap}>ens  when  antheridia 
bearing  spores  are  placed  in  watei*.  The  observation  recorded 
by  Kauifuss  may  possibly  refer  to  tlu*  deeply  stained  female 
gametophyte,  which  is  just  as  easily  detached  from  the  spore  as 
the  male. 

After  having  studied  Fsifofum,  I  turned  to  the  closely  allied 
Tmf^iptei'ut,  As  T  could  not  find  spores  in  just  the  right  stage 
for  sowing,   it  struck   me  as   possible   that    suitably  developed 
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s|K)ivs  ini^ht  lie  frmiid  in  old  synangia.  Th(*  .surmise  proved  to 
l)e  <'orit»c't.  Wlieii  old  synan^a  had  l)eeii  caivfully  soaked  in 
water,  and  dissected  by  means  of  a  brush  and  nee<lle,  sporea  were 
found,  as  1  had  ex|)eete<l,  and  some  of  them  had  germinat4>d 
within  the  synan^^ium,  a  fact  that  may  be  re*;farded  as  an  im- 
(MH'tant  rliscovery,  inasmuch  as  it  oilers  a  i>ossible  field  in  which 
the  whole  life-history  of  the  sexual  ^nemtion  may  lie  obtained 
fnnn  the  study  of  spoivs  ^(M'minattnl  in  Natuit»'s  own  workshop, 
and,  then»fore,  almost  entii-ely  fi"e<»  fnmi  such  complications  as 
afte<*t  th(»  work  of  th(»  culturist. 

A  caivful  exann'nation  of  old  fruits  may  be  expected  to 
furnish  evidtMice  of  the  s(»xual  development,  and  even  provide 
som<»  embr\v>s.  Possiblv  this  is  one  of  the  means  by  which  the 
plant  is  pi*o|>a^ate<l.  The  examination  of  a  large  number  of 
synangia  will  hi*  net*essary  to  success.  Weather-conditions,  at 
fruiting  time,  have  an  im]H>rtant  l>earing  on  the  question,  and 
the  <lrvness,  or  otherwis(»,  of  the  l^walitv  inhabit4'd  bv  the  plant. 

After  my  examination  of  the  synangia  of  TmPsijttf^nH^  T  came 
to  the  conclusion  that  the  sexual  ivpnKluction,  when  known, 
will  n«>t  differ  materially  fi\>m  that  of  J^ttiffftittti:  and  T  express 
this  opinicm  after  having  stH?n  lH)th  the  nmle  and  the  female 
gametophytes.  Old  synangia  of  Pftilofum,  accidentally  found  in 
the  rhizome-cultui*e,  furnished  l>etter  i-esults  than  those  obtained 
by  cultivation.  One  example,  having  betMi  dissected  and  mounted, 
pix)vidiHl  ample  material  for  study,  both  the  male  and  the  female 
gametophytes  being  present  in  considerable  numbei's,  and  in  all 
stag(\s  of  development,  the  males  predominating  and  lieing  Uny 
numerous  to  count  without  s|)ecial  appliances. 

In  conclusion,  believing  that  \  have  been  able  to  point  the 
way  to  the  solution  of  the  mysterj'  of  the  sexual  i-epiixluction  of 
pHifofam,  I  am  desirous  of  placing  the  results  of  my  «)bservations 
on  itHJord,  so  that  others,  in  command  of  l>etter  appliances  and 
opportunities,  may  l)e  able  to  carry  the  investigation  to  its  final 
and  successful  issue. 

My  thanks  ai-e  due  to  Mr.  W.  Graham,  of  the  University, 
Sydney,  for  excellent  micii)photographs  of  the  male  gametophyte, 
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and  to  Mr.  Allan  R.  MoCullochfor  t  he  com  pi  etinl  drawings  which 
illuRtrat<*  this  i>aper;  also  to  Master  Bei"t  DegotaixH  for  valiiahle 
aid  in  the  search  for  plants  of  Tniesiptens  and  friiitin<a:-s|MHMniens 
of  Psilotuni. 

Measui'enients  of  sjH)i*es,  and  i-eproductiv<»  oi'«(ans  of  Paihtiitm. 

Male  s|)oi'e. — Length,  006  to  008  nun.  ;  hreailth,  ()-0:5  to 
0-04  mm.;  antheridial  cells,  0*015  t^)  0*04  mm.  Antherozoids  as 
seen  in  hUu,  avei-a^e  diameter,  0*003  nun. 

Female  spore. — Ijon^h,  006  to  008  nnn.  :  hi-eiulth,  i)'0'21  to 
0*0:^  nnn.  ITnfertiliswl  s^imetophyttN  0*03  to  0*04  nnn.  in  dia- 
meter.     Fertilistnl  ^metophyte,  0*04  to  0*08  nnn.  in  diameter. 

Aihlitiminl  X(ttt*. — Several  months  hav(»  elapst^l  since  the  puh- 
1ishe<l  notice  of  the  slides  exliil)ite<l  at  the  Me<»tin«<of  the  Society 
in  April  last,  and  since  the  fon'<(oin^  paj^r  was  completed. 
DiH'in;^  the  intc^rval,  much  time  hivs  l)een  devoted  to  a  further 
study  of  mounted  slides,  and  examples  preserved  in  formalin. 
The  i*esults  have  excc*ede<l  my  expectations.  Many  doubtful 
points  have  Ihmmi  ch'ai-ed  up,  and  some  new  phases  of  development 
observwJ. 

Tlie  male  s|^)iv  produces  eight  or  nn»r('  anth(»ridia;  as  many  as 
twelve,  in  one  inst^ince,  have  lx»en  s<hmi.  When  near  maturity, 
the  antheridia  emerge  from  the  ventral  slit,  as  i>e«ir-  or  conmia- 
shaped  lH)dies,  the  cell- wall  being  thin  and  plastic;  lx>foi*e  the 
anthero7X)ids  are  mature,  the  wall  l)ecomes  consolidated,  and  the 
cell  assumes  a  globular  form.  In  many  cases,  the  last  one  or  two 
cells  do  not  completely  emerge,  but  i"eniain  deeply  imbedded  in 
the  spore.  So  fai',  no  traces  of  any  cell  or  cells  have  l)een  found, 
which  might  1k»  regaitled  as  a  prothallus,  either  rudimentary  or 
otherwise. 

The  female  gamet^iphyte  emerges  from  the  ventral  slit  as  a 
small,  thick- walled  vesicle.  It  is  situated  in  the  centiv  of  the 
nearly  straight  border,  and  is  drop-like  in  outline.  Structural 
details  are  ditficult  to  see,  until  it  has  attained  a  diameter  of 
about  0*015  mm.      It  is  then  seen  to  be  a  multicellular  body, 
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(iimie-like  in  sliaj^,  and  of  a  slight  bi-own  tint.  Very  many 
examples  have  l>een  seen,  in  nitn^  in  all  stages  «>f  development. 
Each  female  sjk)^  produces  one  gametophyte:  in  no  instance 
have  two  l)een  ol>serveil.  Dunng  my  investigations,  upwards  of 
one  hundi-ed  slides  have  Iwen  mounted  in  glycerine-jelly,  and  only 
alx>ut  six  show  the  gametophyte  in  situ. 

The  evidence  that  this  dome-shajK^l  stnictui-e  is  the  full-grown 
prothalluH,  is  now  definitely  established.  Within  the  last  fort- 
night, fertilised  aix*hegonia,  and  embryos  filling  the  cavity  of  the 
dome,  have  l)een  found  on  many  slides:  and  one,  in  particular, 
has  at  least  a  dozen  embryos,  some  visible  through  the  wall  of 
the  dome,  and  also  thi-ough  the  i-ingwl  apertui-e  at  the  base. 
Theit*  aiv  also  wmie  in  which  the  wall  of  the  dome  has  been 
broken  away,  and  the  outlines  and  cell-stnictuiv  can  be  seen.  In 
one  instance,  the  embrj'^o  is  quite  free,  and  exhibits  certain  in- 
dications of  the  divisicm  into  regions  such  as  ai'e  exhibited  in  the 
early  stages  of  Archegoniates  generally. 

The  female  gametophyte  appears  to  reach  maturity  when  it 
has  attained  to  a  diameter  of  alxmt  0*035  or  0*04  mm.  On 
opp>site  sides  of  the  dome,  near  the  sunnnit,  and  in  a  line  with 
the  longer  axis  of  the  spoi-e,  two  clustei's  of  cells  mny  l)e  obsen'ed. 
These  ai'c  transparent,  and  subtend  the  ai^)erture  in  the  neck  of 
the  ai-chegonia.  Each  cluster  ap}>eai*s  to  consist  of  four  cells, 
two  of  which  are  more  elevated  than  their  fellows.  Tlie  i-est  of 
the  archegonium  is  imlxnided  in  the  wall  of  the  dome.  In  two 
instance^  archegonia  have  been  observed  only  partly  imbedded, 
more  than  half  being  visible.  If  fertilisation  takes  place,  the 
whole  structure  rapidly  increases  in  size  generally,  and  some  of 
the  brown  cells  on  the  ring  and  on  other  jwrts  of  the  dome 
l)ecome  enlarged,  and  often  develop  into  rhizoids.  The  inner, 
cellular  portion  of  the  dome  appears  to  l)e  al)sorlx»d  to  furnish 
nutntion  for  the  growing  einbiyo.  The  wall  Ix^comes  thin,  and, 
when  fractui'ed,  breaks  with  an  angular  api)earance  like  broken 
glass.  As  growth  proceeds,  the  rhizoids  increase  in  size,  and  it 
seems  possible  that  they  may  l)e  functitmal  all  the  time,  either  as 
simple  cells  or  when  elongate. 
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KXPLAXATIOX  OF  PLATK  X[.V. 

Fi^.  1.-  Spiii-e,  with  inatui-e  antheridiuni.  Iteforc  the  <li8rliar>{e  of  the 
Aiithen>7^>i(lri.  The  curve<l  line  on  the  Kurface  indicates  the  exit-slit 
hy  which  eKcajH'  is  eff"ecle<l. 

Fig.2. — Sp(U*e,  l>earin>(  female  ^^ainetophj'te,  Hhowing  lia^al  ring  of  cells, 
and  the  apical  cells  of  a  |)air  of  archegonia  near  the  siiiniiiit. 

Fi)(.3. — (vainetophyte.  showing;  a  fertilised  aivhe^^iniuni  pn>ji*ctin>{  from 
the  Hurfmre. 

Fij<.4. — Oainetophyte,  Rhowin^  (rontained  enihiyo.  and  a  nunilKrr  <»f  de- 
veloping rhi7X)id8  at  the  )»AMe. 
All  the  iixui'efl  are  ^reatl}'  enlar>;e<l,  and  more  or  less  diagrammatic. 
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CONTlUBl'XrONS   TO    A    KNOWLElKiE   OF    AUSTRA- 
LIAN CVLICID.t:.     No.iii.* 

\\\  Frank  H.  Taylor,  F.E.S. 

(From  thp  Aunt ral inn  Insfifuff  of  Ti'opirnl  MtHiicinf,  Totnutrilh.) 

The  present  piijier  i^nitiiins  ch»ficnpti<>ns  of  fixe  im»w  species 
with  notes  on  synonymy,  and  additional  i-ecords  iuv  previously 
known  species. 

The  male  of  St»yumyia  tasmauientfit*  Str.,  and  the  female  of 
Dnuiehia  mi  unfa  Tavlor,  ai-e  described  for  the  fii-st  time. 

The  new  species  ai-e  distributee!  in  the  following  li^enera : — 
Sftyntnt/ia  (one),  Jlnhewtmrnyia  (one),  Cnfirada  (one),  L^nctitnyui 
(one),  and  LojthiH^t^rafomi/ia  (one),  llie  tyj)e-sjM»cimens  have 
lieen  deiKxsiteil  in  the  Institutes-Collection. 

Stb<iomyia  TA8MANIRN8I8  Strickland. 

Entomolo^ast,  xliv.,  No.578,  p.-249(1911). 

^.  Similar  to  9:  palpi  black:  antenna"  pale,  niKlesand  last  two 
segments  dark,  plumes  black:  fore-  and  mid-ungues  unequal,  the 
larger  stout,  uniserrate,  hind  equal  and  simple.     Length,  5  mm. 

Hah, — Tasmania:  Devonport  and  St.  Patrick's  River,  Spring- 
field, Bridpoi-t  (F.  M.  Littler),  New  Uiver  Di>trict  (AV.  H. 
Twelvetrees). 

Evidently  a  widely  distributed  species,  as  it  has  lieen  found  in 
scattered  localities,  fi\>m  Northern  to  Southern  Tasmania.  Mr. 
Twelvetrees  has  found  it,  in  fairly  large  numbi»rs,  in  the  New 
River  District.  This  is  the  first  «K*casion  t»n  which  the  male  has 
been  found. 

C\»-type  in  Coll.  F.  M.  Littler. 
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8tE(jOMVIA    DALIEN81S,  sp.Il. 

HeacI  pa1e-KcaIe<].  Thomx  with  chirk  brown  scales.  Lc^s 
uiilianded.     Abdomen  with  Itasal  banclin^fr. 

9.  Hea<l  entirely  covered  with  i>ale  scales,  with  black,  ui)n«(lit- 
forked  ones  on  the  vei-tex;  antenna*  dark  bi-own,  l>a.sal  lol)es  and 
base  of  second  segment  yellowish;  i>alpi  clothe<l  with  dark  scales; 
proboscis  black. 

Tliorax  brown,  clothfMi  with  dark  brown,  nari'ow-curv(»d  scales, 
and  numerous  black  bristles  over  the  wing-i"o«»ts  ;  scutellum 
bi\>wn,  clothed  with  jwile  scales;  |K>sterior  Iniixler-bristles  black; 
pleuiw  yellowish,  clothed  with  pale  scales  and  a  few  dark  bristles. 

Alnlomen  cl<»thed  with  black  scales,  Hi-st  se;^nient  with 
numerous  dark  bristles  in  addition;  segments  two  to  four  with 
|Mile  Imstil  bands,  segments  five  and  six  with  liasal  lat<M*aI  ]jale 
siK>ts,  seventh  and  eighth  without  liands  or  siH>ts;  venter  with 
pale  scal(\s. 

I^gs :  coxa'  and  ti\K*hantei*s  jMile,  clotluMl  with  dark  bristles: 
femora  with  basal  half  })ale  beneath,  rest  of  the  femora,  the  tibia*, 
and  tarsi  dark  bi'own;  ungues  all  eciual  and  simple. 

Wings  with  the  scales  on  the  costa,  subcostal,  and  fii-st  Inng 
vein  dark  bn»wn,  bi-own  on  remaining  veins;  first  fork -cell  longer 
and  nari\)wer  than  the  second,  base  of  the  latter  nearer  the  liase 
of  the  wing;  stem  of  tht»  first  fork-cell  more  than  two-thirds  the 
length  of  the  cell,  stem  of  the  second  a  little  more  than  half  the 
length  of  its  cell;  anterior  basal  cix>ss- vein  hmger  than,  and  alxuit 
once  and  «me-half  its  length  from  the  anterior  cn>ss-vein;  fringe 
light  bi'own.     Halteres  with  pale  stciins  and  <lark  knobs. 

Linigth,  4  nnn.  (vix). 

Hah, — Northern  Territoiy:  Daly  River  (U.  V.  Hill). 

MiMETKOMViA  ORNATA  Taylor. 

StPtfomy'm  ortuUa  Taylor,  Tnms.  Ent.  Soc.  l^ondon,  11)14,  j>. IM). 

A  re-examinati<m  of  the  uniijue  ty[H»  of  i\\v  abov(»  shows  that 
it  slwrnld,  ju-ojH'rly,  1h*  j»laciMl  in  the  g<'nus  Mlmfft^ntHt/io^  on 
account  of  the  veiy  bristly  and  truncat^nl  apex  of  th<*  alKloinen, 
and  other  points  of  agi-eement  with  the  genus. 
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Tlierc  is  an  en-ur  in  thr  <lescriptiun,  the  specimen  being  a 
female,  and  not  a  male. 

MiMETEOMYiA  <^UASI0RNATA  Taylor. 

Ste^jomyia  qnunioruHfa  Taylor,  these  Proceedings,  1915,  p.  177, 
PI.  xxviii.,  fig. 2. 

This,  like  the  above  sj)ecies,  is  placed  in  MimHevmyia^  as  it  is 
more  closely  itjlat^  to  this  genus  than  to  Stegomy'm,  Tlie  $ 
sign  in  the  fii*st  line  of  the  description  should  l)e  deleted,  as  only 
the  $  is  known. 

MlMKTEOMYIA    HILLI    Tavlor. 

Stpijtnny'ui  hilli  Taylor,  these  Pi-oct^^i lings,  1914,  p.45G,  PI. 
XXXV.,  fig.r). 

Mr.  Edwaixis  recently  suggestecl  t4)me  ///  ////.,  that  this  species 
and  ^'.  quamornntn  wouM  Ik*  moiv  cori-ectly  placed  in  the  genus 
Minieteomy'm.  A  i*e-exanii nation  of  the  type  pix)ves  that  such  is 
the  case,  on  the  same  gi*ounds  as  stat<Ml  under  J/.  ornaUi  Taylor. 

HULRCHKTKOMVIA    MII^OM,  Sp.n. 

Head  with  brown  and  white  scales.  Thoiux  clothed  with 
bi-onze  and  |)ale  scales.  Alxlomen  with  white  l>asal  Imiiding. 
liegs  with  basal  l>anding. 

9.  Head  clothed  with  dark  brown  and  white  Hat  scales,  whit<? 
narix>w  curved  and  black  ujjright -forked  ones  in  the  middle  with 
a  nari*ow,  nuHlian  linc^  of  broad  spindle-sha)KHl  ones  in  addition; 
[lalpi  bla<"k,  fii*st  and  s(»<!ond  segments  and  aj^ex  with  narrow 
apical  luiuiling;  antennsc  black,  Imsjil  lolx's  black,  with  small, 
broad,  white,  flat  scales,  second  joint  similarly  (rlothed;  pix>boscis 
black. 

'Hionix  with  bronze-coloui-ed,  nari'ow-curved  scales,  and  pale 
ones,  more  numei-ous  latemlly,  a  patch  of  broad  white  flat  ones 
anterior  to  the  scutellum,  the  latter  clothed  with  white  spindle^ 
shai)e<l  scali's;  pleune  dark  brown,  densely  clotluMl  with  whit*», 
flat  scales:  i)i-othoracic  1o1h»s  similarly  clad. 

AlKJomen  black,  fii*st  segment  black,  with  a  few  white  scales 
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in  the  centre,  and  nunieix>us  yellowish  hnHtles,  the  hccoiuI  t^) 
sixth  with  white  Imsal  banding:  venter  dark  with  wliite  basal 
lateral  (Mitehen,  )HMniltimate  segment  mottled  with  white  scales. 

Wings  with  vein-scales  brown:  fii'st  fork-cell  lon«ifer  and  nar- 
i-ower  than  the  second,  l)ase  of  the  former  slightly  nearer  the 
l>ase  of  the  wing;  stt»m  of  the  fii*st  about  half,  of  thes<?c<md  al)oiit 
two-thiitis  the  length  of  the  cells;  anterior  basjil  ci-oss-vein  longer 
than  and  alnnit  half  its  length  fnim  the  anteiior  cross-vein: 
fringe  bi-own. 

Fjegs  black,  femora  mottled  with  white  scales,  l)asal  half  pale 
iKMieath,  knee-spot  wliite:  fii-st  thi-eo  Uii-salsof  foi-e-  and  mid-l(»gs 
with  white  l)a.sal  banding,  that  on  the  third  not  so  ])rominent, 
first  four  tarsals  of  the  hind-legs  with  broad  white  basal  lianding: 
ungues  e<|ual  and  uniserrate. 

length,  5nnn. 

/laL—'S.H.W.:  Milson  Island  (Dr.  Cleland). 

Co-tyjx*  in  C<j11.  Cleland. 

Daniki^ia  minuta  Tavlor. 

Bull.  Northern  Territory,  No.  i.,  p.60(191l>). 

$.  Heiul  clotheci  with  i>ale  flat  sc«h?s,  with  br<»wn  narrow- 
curved  and  upright-forkeil  ones  in  the  centiv;  antenna*  and  palpi 
bi-own. 

'flioi'ax  light  brown,  with  juile  narix>w-curv<Kl  scales,  Inirder- 
bristles  bn»wn,  scut*»llum  jmle  [denuded];  pleune  brown  with 
})atches  of  white  flat  s<ral<»s. 

Abdomen  bniwn-Hcnled,  unl>anded,  Hrst  six  s<*gnuMits  with 
white  basal  lat-eral  spots:  venter  brown. 

Wings:  co.sta  black,  v(?in-sailes  bi-own;  tii-st  fork -cell  longer 
and  narrower  than  the  WTond,  Imse  of  tlni  former  nearer  the  luise 
of  the  wing,  stem  of  the  fii'st  alxiut  half  the  length  of  its  (!ell, 
st<.^m  of  the  sec^md  al^mt  the  length  of  the  cell:  anterior  Iwsal 
cmss-vein  shorter  than,  and  about  thrice  its  l(>ngth  fnmi,  th<' 
antericn*  cross- vein:  fringe  brown. 

I^ength,  2*5  mm. 

Ilah. — Northern  Territory:  Darwin  ((i.  F.  Hill). 
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I)e8cril)eil  f  11)111  a  Hin«^le  speitiiiien.  TIr'  type  (^)  was  in  veiy 
jxxir  condition,  liencc  tlie  alxivc*  dt^tailed  (It^sc'ription  of  the  9. 
Tlit'iv  ai*e  cei-tain  (liKri*e|>aiicies  inthr  tw<i(lesiTiption8  concernin;;; 
tlu*  abcloiiien,  but  I  feel  sun*  they  iKrloiiJi;  to  the  same  species. 

Mr.  Hill  notes  that,  when  at  i-est,  the  J  cariies  the  hind  le;:s 
liackwaixls  over  the  abdomen. 

CrLICADA    HYBRIDA,  sp.ll. 

Heatl  with  pale  and  l)rown  scales,  'llioi-ax  with  bnmze-coloured 
M*ales  with  golden  i-eHtH'tions.  AlNioinen  unbanded.  Tarai  with 
Imsal  Imnding. 

J.  Hea<l  densely  clotliwl  with  j>ale  and  brown  nari-ow -curved 
scales,  witli  mixed  ]tale  an<l  black  upright-forked  scaleH:  jialpi 
black,  with  a  t\»w  white  scales  at  the  a|K*x  of  the  scc<»nd  .sc^gment, 
a|H»x  white-si"ale<i  ;  anteniiH*  brown,  verticil  late  hairs  brown, 
puln'scence  pale;  pr«)lK»scis  black. 

Tliorax  chestnut,  clothed  witli  bronze-colouitni  scales  with 
golden  i-eflivtions;  scutellum  [Mder  than  the  thorax,  with  pale 
scales:  jileunc  |»ale  bn>wn,  with  small  white  flat  scales. 

Alxlomeii  rlothe<l  with  dusky  scales,  unl>andi*d,  M'gments  four 
to  six  with  conspicuous  white  latei^al  s]M>ts,  lH>rd(M*-briKtles  |>ale: 
venter  mottUMJ  with  bi*own  and  pale  scales. 

Wings:  costa,  sub-costal,  and  Hi-st  long  \ein  with  violet-black 
scales,  ixMiiaining  vein-scales  dusky:  fii*st  fork-cell  Kmger  and 
narrower  than  the  s**cond,  their  l>aM\s  aUiut  h*\el,  stem  of  the 
Hi-st  alnMit  two-ihinls  th(^  length  of  the  cell,  «>f  the  second  al>«>ut 
as  long  a.s  its  cell:  anterior  l»asjd  cross-vein  alH)ut  the  length  of, 
and  al.N)Ut  once  and  one-half  its  length  from,  the  anterior  cross 
\ein:  fringe  dusky. 

fA'gs  black,  fcMiiora  moUle<l  with  jmle  scales,  kn<H>-s]M»t.scivamv, 
tirst  thr<'<'  tai'sjds  of  foiv-  and  mid-legs  with  white  l»asid  landing, 
foui'tli  and  fifth  unlKindtMl,  tii*st  four  tarsals  of  hin<llegs  siniilarlv 
l)aiide<l,  fifth  unl>anded  :  ungues  e<pial,  uniserrate. 

Ijength,  4*5  mm. 

//nh.      X.S.W.:   Milson  TslamMDr.  .1.  R  Cleland). 

TyjM  unique.      It  may  1k'  distinguished  fnMu  C.  hup**n4jnry*!nifU 
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Theob.,  bv  the  differeiitlvcoloui'ed  llionix,  the  alKloiiH>ii  >\itli  but 
tliiXHi  sc»«;ineiits  with  Ijasal  lateral  spots,  the  Imsiilly  l>jnulecl  tarsi, 
and  the  hiiui-uii/^ueH  Im^iiju:  uniserrate. 

CuLiCAHA   DKM ANSIS  Stricklainl. 

Kiitoiuulo^i^t,  xliv.,  N«).r)77,  p.2()2  (191 1). 

Ilnh. — X.S.W.:  Milsoii  Island. — Tasni. :  llillwotxl  (F.  M. 
Littler). 

Two  b|)ein]neiis  reeeive<l  from  l)r.  Ch'Iand  (litter  from  the  Tas- 
maiiian  speeiiiieiiH  in  the  InstitiittvColleetioii  only  in  havin<^  the 
steins  of  the  fui'k-eells  shorter. 

CuLiCADA  TASMANiENSLs  Strieklanil. 

Kntt»nolo*;rist,  xliv.,  No.57(),  p.l^^l  (1911). 

Additional  specimens  have  lK*en  it»eeived  fi*om  Mr.  Jjittler,  and 
Mr.  AV.  H.  Twelveti*ees  jff^r  Mr.  Littler.  'J'liis  seenuJ  to  lx»  tlu? 
commonest  and  most  widely  distributtKl  Tasmanian  bpeeies. 

Ilttff. — Tasm. :  l)evoniK)rt,  Sprinjiftield,  St.  Patrick's  J<iver(F. 
M.  JJttler),  New  lliver  J)istriet  (NV.  H.  Twelvetitvs). 

Lkucomvia  vk'ina,  sj>.n. 

Head  and  anterior  two  thinls  of  thorax  while-sraUHl.  AUlo- 
men  with  white  Ixisal  Imndin*^.     Tarsi  iKis^illy  banded  >>hite. 

^.  Hea<l  eh)tlHHl  with  white  scales;  antenna*  pale,  ntnles  black, 
plumes  dark;  palpi  black;  )NMndtimate  an<l  apical  se^j^ments  with 
ii  nari"ow  white  luitail  Imnd,  apical  half  of  the  a])ical  segment 
white,  hairs  black  except  on  apical  half  of  last  se«;ment;  j)ro- 
lK>sciH  black,  a  white  Imnd  at  the  ajK'x  of  the  mi<ldle  thiixi,  with 
a  small  tuft  of  hairs  lM>neath  at  its  \)Hin\ 

Thorax  with  anterior  two  thinls  clothed  with  <lense  white 
.scales,  latemlly  a  dense  ix)w  of  flat  u  bite  ones,  posterior  third  and 
scutellum  coverwl  with  brown  narI•ov^  ciirve<l  scales  ;  pre-alar 
biistles  brown:  pleune  brown,  clotlu^l  with  scatteivd  white  scales. 

Alnlomen  black-scalcMl,  with  white  Iwisjd  banding,  sitventh  and 
<?ighth  apically  bandwl  also,  lateral  and  posterior  Umler-bristles 
golden;  venter  pale-scale<l. 
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Ix'gs  black,  femora  |>ale  l)ene4ithf  fii-st  to  fourtli  tarei  of  fore- 
an<1  ini(l-lo^  witli  civaniy  liasal  landing,  all  tarsi  of  hiud-le^ 
with  Nimilar  l>aii(ling:  ungues  of  fori*-  and  niid-le^  unequal,  the 
larger  uniseri-ate,  liind  e<|ual  and  sinipU*. 

Wings:  costa  dark  bi'own,  vein-scales  Hglit  bi-own;  fii*«t  fork- 
cell  longer  and  nari*ower  than  the  sc»cond,  l>a«e  of  the  fonnpr 
neai-er  the  base  of  the  wing,  stem  of  the  fii-st  about  two-thirds 
the  length  of  the  c<'ll,  that  of  tin*  latter  alxiut  the  length  of  its 
cell:  anterior  Viasal  cix)ss-vein  longer  than,  and  about  twice  its 
length  from,  tlie  anterior  cix>ss-vein. 

$.  Similar  to  $  [head  damaged]:  ungues  (M|ual  and  simple. 
Wings  moi-e  densely  scaled:  costw,  sul)costa,  and  fii'st  long  vein 
black,  ivmaining  veins  with  dark  bi-own  scales:  in  other  res|)ect8 
as  in  the  $. 

T-iength,  (J,  4*5:  9,  5  nnn. 

/A,/;. _X»)ithem  Territory:  Stapleton  (G.  l\  Hill,  Xo.3I3). 

Closely  ivlated  to  L.  aitnnlatn  Taylor,  but  may  be  distinguished 
by  the  aW?nce  of  a]>i(*al  banding  on  the  ]>al})i  and  Rrst  tai-sals, 
the  bix)wn-scaled  scutellum,  the  jmle  venter,  and  wing-venation; 
fi-om  L.  plf'gip*'nnii*  llieob.,  by  the  thoi-acic  flat  scales  and  the 
wing-venation. 

CuLiCKi^A  ABDOMiNALis  Taylor. 

TU»iK)rt  Aust.  Tnst.  Tropical  M<h1.,  1911,  p.5;^1913). 
llfth. — Northern  Territory:   Darwin  (Ci.  Y,  Hill). 

C'ULKX  SITIEN8  Wiedemann. 

(*tih\i'  naltMiii  Tayl<»r,  Ann.  Uej>.  Connnissioner  Public  Health, 
yuwnsland,  l!U2,  p.  28. 

Having  comj)ai'e<i  the  ty|H^  of  (*.  ttalhali  with  a  long  series  of 
C.  i<ififmt,  1  find  that  they  are  one  and  the  same  sjiecies,  and, 
theivfoi-e,  plac(»  the  former  name  as  a  syntmym  of  the  latter. 

ClTLEX    SACIAX    SkusC. 

PrfK-.  Linn.  Soi*.  N.  S.  Wales,  (2),  iii.,  p.lT  14  (l88^<):  Taylor, 
ojj.  elf.,  1914,  p.7r)S. 
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A  .spei*iiiu*ii,  ix?ccivwl  h\m\  Dr.  Cli'lrtinl,  Hiflei-s  Nomowhat  fn»ni 
the  tjTHJ  ill  having  thi»  tliomx  chostmit,  with  a  tiuMliaii  black 
narrow  stripe,  and  clothed  witli  ^[jolden  waileK,  the  tarsi  of  the 
hind-legs  with  basal  ]>ale  Imnding:  the  stem  of  th<*  fii*st  fork-e<»ll 
about  two-thii-ds  the  length  of  the  cell,  and  that  of  th(»  s<»cond 
the  length  of  the  cell;  aMonien,  Wneath,  with  liasal  cre'amy 
banding  t<o  the  segments. 

lentil  further  s]>ecimens  aiv  available,  it  is  thought  In^st  to 
ivtHin  it  under  the  aUne  name. 

Hab. — N.S. W. :  Wollongong. 

CuLKX  KOMKRSETi  Tavlor. 

Ann.  KejK)il  Commissioner  Public  Health,  Queensland,  191  *J, 
p.  28. 

This  species,  though  closely  relatecl  to  C.  ttlfiens  Wied.,  appeal's 
to  be  a  g(x.Kl  one,  the  leg-banding  l>eing  prominent  and  well 
defined. 

Thi-ough  an  eri-or  in  setting  up  tlu^  type,  the  alxlominal  char- 
acter wei*e  omittiKl.  Thevareas  follows:  —Abdomen  black,  tii-st 
segment  black-scaled  with  numen>us  yellowish  hairs,  remaining 
segments  with  white  l>asal  banding;  venter  pale-scale<l. 

ffab. — N.  Queensland:  Somerset  (F.  H.  Taylor). 

B.\NK81XBLLA    LINEATOPKNM8    Ludlow. 

Canadian  Entomologist, xxxvii.,j). l.'^'i(iyir));  Pttfitdohotrardiftn 
fltten/in  Taylor,  Hep.  Aust.  Inst.  Troj).  M<hI.,  1911,  p.57(191.S); 
Edwaixls,  Bull.  Ent.  Research,  v.,  p.*J74(1015). 

Specimens  of  li.  /in^'(ffoj>Pnui«  Ludlow,  were  recently  rc»ceive<l 
fiXMU  Tlie  fniperial  Bureau  of  Entomology,  which  prove<l  to  Ix' 
the  same  as  /*.  lin^a/tM  mihi.  It  is  evidently  a  widely  distributed 
species,  as  it  exteuils  fn»m  South  Africa  thi*ough  the  Philippine 
Tslands  to  Australia. 

JjOPHOCERatomvia  axnulata,  sp.n. 

Head-scales  dark  and  ))ale  :  ()al]»i  longer  than  prolx)scis. 
Thoi'ax  with  small,  bi*onze-coloui*ed,  nan-ow-curyed  scales.  Ab- 
domen dark  bi'own,  with  l)asal  Itanding.     Ix^gs  bi*own,  unbande<l. 
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(J.  Head  dark  brown,  dotlietl  witli  brown  narn)w  cui'ved  scales 
nuMiially,  iv.st  of  IumicI  with  small  Hat  |>ale  unes;  pruboHcis 
bn>wn:  |>al))i  brown,  with  a  conspicuous  thumb-like  pi^ucesM  on 
each  side  at  the  l)asf*,  lon^^ei*  than  pi-ol)(»scis  by  the  apical  third 
of  the  ]>enu]tiniate  and  apical  He;(mentH,  apex  of  the  first  and  the 
last  two  si»<;ments  crlothed  with  bi-own  hail's:  antennte  pale, 
mxles  and  last  two  s(*^ments  brown,  plumes  brown,  dense,  the 
Hat  plates  on  the  sixth  segment  long  and  black,  seventh  and 
ei'jhth  se;^nients  with  short  black  wavyi)lates,  those  on  the  ninth 
longer,  black,  spoon-sha[>c^l  towuitl  the  ai)ex,  the  pectinated  pnr 
cesses  on  the  node«  of  the  tenth  to  thii*teenth  segments  con 
spicuous. 

Tlioi-ax  chest nut-bn>wn,  clothe<l  with  small  nan'ow-curvcnl, 
bronze-col oui'ed  scvles  ;  scutellum  paler,  with  similar  narivw- 
curvwl  scales:  pleum^  brown,  clothed  with  bi*own  bristles. 

Alxlomen  clothed  with  blacrk  scales,  Hi'st  segment  densely 
clothed  with  bix)wn  hail's,  segments  thi-ee  to  seven  with  basal 
gi-ey-white  l)ands,  scales  on  eighth  segment  |>aler;  genitalia  light 
bn)wn  with  numeixnis  bi'own  hail's  :  |K)stcrior  border-bristles 
yellow ish-bi-own:  venter  brown. 

Ix»gs  black,  unbande<l,  femora  \wi\v  IxMieath;  ungues  of  foi-e- 
legs  very  une<|ual,  the  larger  with  a  stout  t<.M»th,  mid-  uniM|ual, 
the  larger  with  a  small  t<M)th,  in  both  the  foiv-  and  mid-ungu(*s 
the  larger  is  sickle  si ia])ed,  the  smaller  almost  straight,  hind 
snuiU,  ecjual  and  sim])le. 

Wings:  i\w  costa,  sulx'ostal,  and  tirst  long  veins  with  dark 
brown  scales,  remaining  vein-scales  paler:  fii*st  fork-cell  longer 
and  nuri-ower  than  tln^  secon<l,  l>ase  of  the. former  slightly  nearer 
the  Imisc  of  the  wing:  stem  of  the  first  fork -cell  alx>ut  half,  of  the 
second  fork-cell  alxnil  two-thiixls,  the  length  of  their  cells: 
anterior  Ixisid  ci*oss-vein  alx)ut  as  long  as,  and  alx>ut  once  and  a 
half  its  length  fi(»m,  tht*  anterior  ci*oss-vein:  second  incrassation 
well  defined:  fringe  dusky:  halt<M'ejs  with  pale  st^^ms  and  brown 
knobs. 

9.  »^iniilar  tO(^:  antentue  brown,  \(M'ticillatc  hairs  dark  brown, 
pulx^scence  ]»ale;    ]>alpi  with   mixed  dark  and  )>ale  scales:    pro- 
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boficis  dark  brown  ;    alKlomen,    win<{s,   and   legs    .siinilar   to  ^^ 
ungues  equal  and  simple. 

Length,  (J,  3*75-4;  9,  4iniM. 

Hab,—^,  Teriitory:  Htapleton  and  Daly  Uivor  (G.  F.  Hill, 
NO8.309-312). 

Related  to  L./rnndfttrir  The<»b.,  but  di«tin«(uished  fix)in  it  by 
the  banded  abdomen,  ungues,  and  the  palpi  poKHessing  but  (nit* 
process  on  each  side  of  their  Imses.    It  diftei*s  fi*om  L.  ffmiafa  Leic, 
by  the  length  of  the  palpi,  the  ungues,  and  the  wing-venation. 
'Co-t\TH»(^)inColl.  Hill. 

Etorlkptiomyia   klk<;an's  Taylor. 

Dieomyin  rffyamt  Tny\in\  Tnms.  Ent.  S<x\  Li^nd,  1914,  ]).7()3, 
Pis.  xliii.,  xliv.,  figs.  19,  18. 

Theiv  Is  a  dose  Himilarity  lH*tw(MMi  hJforffpflotut/ia  Theolmld, 
and  Dixomyia  Taylor,  the  chief  difference  being  in  the  <lisposition 
of  the  head-scales  of  the  two  genera.  Whereas  they  are  all 
"mixed"  in  the  former,  they  aiv  more  or  less  sepai-atinl  into  well 
defined  areas  in  the  latter.  It  is,  |)erhaps,  l)etter  that  Dwomyia 
b<»  sunk  as  a  synonym  of  Ktttrlfptiomyio,  and  the  species  regaixled, 
for  the  present,  as  an  aberi*ant  form  of  the  genus  KUyrlept'umiyla^ 

iEDKOMYIA    VENUSTIPKS  (Skuse). 

Proc.  Linn.  8<h-.  N.  S.  Wales,  (2)  iii.,  p.  1761  (1888);  Taylor, 
op,  cit.j  1913,  PI.  XXX.,  fig.3:  ^K.  ratasficfa  Knab,  Ent.  News,  xx., 
p.387(1909). 

The  alwve  synonymy  is  base<i  on  specimens  of  ^A'.  catastieta 
Knab,  recently  received  f  1*0^1  The  1m|)erial  i^ureau  of  Entomol- 
ogy, which  have  lx»en  compare<i  with  specimens  of  .E.  veMistipen 
(8kuse). 

The  differences  between  the  two  forms  are  so  slight,  that  they 
do  not  seem  to  me  to  l)e  of  sufiicient  value  to  warmnt  the  reten- 
tion of  the  two  names  as  distinct  species,  but  the  name  catastieta 
might  be  retained  as  a  varietal  name  for  the  fonn  described  by 
Knab.  The  only  distinctions  found  Ix^tween  the  specimens  ex- 
amined were  the  presence  of  ochre-yellow  scales  cm  the  base  of 
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the  wingR  of  .E.  caffutficfn,  and  the  smaller  niiinl)er  of  white  spot* 
on  the  wingK.  Also,  in  -A'.  r^'HiiMfljjHHy  the  meHonotal  scales  are 
paler  than  in  ^A*.  rataMirta,  hut  ai-e  still  a  distinct  ochre-yellow. 
Tn  all  other  respects,  the  two  forms  agree. 

The  |M>ssibility  of  the  alxtve  synonymy  was  suggested  to  me 
some  time  ago  by  Mr.  F.  W.  Edwaixls. 

The  Institute-specimens  of  -A\  cataatieta  Knab,  come  from  Bole, 
Gold  Coast,  W.  Africa.  Knab  described  it  fi-om  the  Philippine 
Islands. 
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DESCRIPTIONS  OF  SOME  NEW  SPECIES  OF  A  US- 
TRALIAN,  TASMAXIAN,  AND  NEW  ZEALAND 
MOSSES.  vi.» 

By   V.   F.   Hkotiikkus. 

(Communiratt^d  hi/  th**  Rfv.   W,   11'.   Wntts,) 

190.  CaMPYLOPUS    DKNTICIT8PE8  Bl\)th.,  Il.sp. 

Dioicus:  gniciloseeiiH,  ca^spitosus,  eti^Hpitibus  (leii.siusculiH,  viii- 
dibu.s,  infcTiie  ni^iVHcentibus,  vix  iiitidiusculLs;  caufia  ei'oetUH,  aii 
3  cm.  UHque  longus,  i>arce  1*0(1  iciilosus,  infenie  laxius,  Hiiperne 
densiuHcule  folioHUfi,  Hiniplex;  /f>fin  liorride  patetitia,  caimliculato- 
concava,  e  l)asi  oblonga  laiiee<>lat(>-Hubulat-a,  obtusiuscula  vel 
acutiuHcula,  laarginibus  supcTiio  Hul>coiiniventibus,  8ubintegriH, 
iiervo  angiiHto,  Imsi  v.  tjuiiitaiu  (xiitvni  folii  latitiidiiiis  occupante, 
cum  apice  evanido,  d()i*8<>  summo  apioo  spinoso-deiitato,  celluliH 
stereideiH  doraalibus  et  veiitralibiiN  iiiHtrueto,  celluliH  lamiiiaribuK 
anguate  rhombeiH,  valde  incraHsatis,  lumine  arigu8tissimo  tlexu- 
asulo,  marginalibu8  angustis,  limbuin  angustiAsiinum,  hyaliiium 
efformantibuH,  basilaribus  iiiternis  laxioribus,  baud  incrassatiH, 
alaribus  numetx>sia,  laxis,  byalinis.     Cietei'a  ignota. 

New  Soutb  Wales:  Ricbmond  River,  Wai-dell,  beath  (Watts, 
n.5260). 

Var.  lutesc^tM  Broth.,  ii.var. 

Campites  densi,  lutesceiites,  nitidiusculi;  catiHif  vix  ultra  1cm. 
lougus;  Jofia  uervo  teiiuiore,  superne  raptim  multo  angustiora^ 
apice  vix  coiispicuo,  celluliH  alaribus  paucioribus  et  paulum 
minoi-ibus. 

N.S.W.:  Richm<md  River.,  E.  Ballina,  beath  (Watts,  n.4758), 
and  swamp  (Watts,  n.  1739). 

*  The  preceding  Fart«  were  published  in  OefverMi^t  af  FiiiRka  Vet.  Soc. 
Forh.  189U19(IU. 
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Species  ciiiii  C.  Kirkli  Mitt.,  coin^mranda,  seel  foliis  cL>r«> 
suiiiino  Hpiee  HpinostMleiitato  jam  digiiOHceiida. 

IIU.  FissiDKN's  (I[etfr(tcnuhtu)  bkyoidioidks  Bn>th.,  n.sp. 

Diolrus:  ^i*aoiliH,  cjespitosuK,  ciespitibus  laxiK,  lutescenti-Wri- 
(lil)UH,  (i]>ac'iH:  plantn  Mtfriliit  ei-ecta,  c.  1  cm.  lon>^,  ^i-acillinia, 
simplex,  foliis  inter  se  iiMiintis,  multijugis,  suhtequalihiis,  asym- 
metricis  :  plan  fa  /frtifit*  Mltivvudena,  vix  ultra  5  mm.  longa, 
simplex,  densius  foliosa,  foliis  5-10  jups,  infmiis  minutis,  ca*t«ns 
multo  majoribus,  eitHito-jmtentilms  ;  /ofla  obhmj^lanceolata, 
]»lantK»  fertilis  c.  1  '2  mm.  Icniga  et  c.  0-2S  mm.  lata,  lamina  vera 
tantmn  plus  minusve  distincte  limlxita,  n<Tvo  crassiusculo,  bn*- 
viter  excedente,  lamina  vei*a  lamina  apicali  longior,  lamina 
doisali  bn»viter  ih^^-uri-ente,  cellulis  rotundato-hexagcmis,  superi- 
oribus  c.  ()'007  mm.,  chli»i*opbyllosis,  lievissimis;  i*efn  c.  1  cm.  alta, 
tenuissima,  lutea :  them  subborixontalis,  asymmetrica,  ovalis, 
sicca  d«M)jH*n'ulata  curvatula,  sub  oiv  (Mnistricta,  |>allida.  Cietera 
i<;nota. 

N.S.W.:   Pensburst  (Foi-svtli,  n.67G). 

S|)ecies  babitu  /{rt/oif/ll,  hih\  lamina  vem  tantuni  limbata. 

192.  FissiDKXs  (JirifnkUnm)  Forhythii  Bi\»tb.,  n.sp. 

Dioictm:  f(i*acilis,  cjespitosus,  ciespitibus  densis,  saturate  viri- 
dibus,  (ipicis:  mnlltt  adscendens,  usque  ad  1  em.  longuB,  infima 
l)asi  fusco  radieulosus,  denw  foli(>sus,  simplex  vel  innovando 
ramosus:  /o/ia  mnltijuga,  falcate,  sicca  circinato-incurva,  infima 
minuta,  cii*tera  multo  majoi*a,  ligulata  vel  ovat-o-ligulata,  obtusa, 
apiculata,  summo  apice  oKsolete  siTnilata  vel  integi-a,  limbata, 
limbo  angustissimo,  byaliiut,  sul)c<mtinu(>,  nervo  ad  liasin  apiculi 
evanido,  lamina  vera  lamina  apicali  longiur,  lamina  d(>i*HaH8  longe 
decurrems,  cellulis  minutissimis,  i-otundato-bexagonis,  superioribus 
vix  ulti*a  ()'()05mm.,  cbloropbyllosis,  Isevissimis;  st^fa  c.  7  mm. 
alta,  tenuis,  lut(*scenti  rubra ;  fhent  borizontalis,  asymmetrica, 
ovalis,  sicca  curvatji,  nutans,  deo|Mnvu]ata  sub  on»  valde  con- 
st ricta,  pallida.     Cjctera  ignota. 

N.S.W.:  (lullies  near  HarlnTs  Creek  (Foi*sytIi,  n.5(i6), 
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Species  F.  DietriMtf  C.  Mil  11.,  atliniHsima,  sed  foliis  densiiis 
areolatis  di^tioscendii. 

193.  F188IDKN8  {Bryoidium)  pkkangustus  Bi-oth.,  u.sp. 

Diotevj*:  gracillimus,  cfeHpitosus,  etespitibus  densis,  lutescenti- 
viridibus,  opacis;  cnnlis  pi-ocumbenH,  1-1*5  cm.  longus,  infinia 
basi  fusco-radiculosus,  laxiuHcule  foliosus,  innovando-ramosus  vel 
fiiinplex;/a/ia  nuiltijuga,  eixM;to-j>atentia,  stricta,  linearia,  acuta, 
c.  0*75 mm.  loiiga  et  c.  0*1 5 mm.  lata,  integerrima,  limbata,  limbo 
luteo,  ^-seriato,  iiifi'a  apicem  folii  e\anido,  nervo  crassiusculo, 
infra  apicem  folii  evanido,  lamina  vera  lamina  apicali  parum 
]ongior,  lamina  dorsali  paulum  decuirente,  cellulis  subrotundato- 
hexagonis,  supenoribus  0*007-0 '01 0  mm.,  chlorophylloais,  laevissi- 
mis;  it^ta  e.  3  mm.  alta,  t-enuinsima,  lutea  vel  lutescenti-rubra; 
fh^'ca  suberecta,  miniita,  subsymmetrica,  oralis,  sicca  deoperculata 
sub  ore  vix  contraeta;  operctduvi  ignotum;  cait/ptra  ignota.. 

Planta  mascula  ignota. 

N.S.W.:  Manly,  near  Sydney,  the  Eyrie  (Watts,  n.6790A, 
6792). 

Species  statura  alata  sed  gracillima  foliisque  anguste  linearibus 
oculo  nudo  jam  digiioscenda. 

194.  F188IDENS  {Bryoidium)  RioiDiuscuLUS  Broth.,  n.sp. 

Dioiciis:  gi'acilescens,  csespitosus,  csespitibus  densis,  rigidius- 
culis,  viridibus,  inferne  fuscescentibus,  opacis;  catdis  adscendens, 
usque  ad  2  cm.  longus,  infima  basi  fusco-radiculosus,  densiuscule 
foliosus,  simplex  vel  dichoiome  ramosus,  ramis  fastigiatis;  Jblia 
multijuga,  Hieea  liomomalla,  humida  erecto-patentia,  stncta  vel 
homomallula,  intima  rninuta,  cietera  multo  majora,  lanceolato 
ligulata,  brevit^r  acuminata,  obtusiuscula  vel  acuta,  usque  ad 
1*8  mm.  longa  et  0*38  mm.  lata,  integerrima  vel  summo  apice 
obsolete  serrulata,  limbata,  liml)o  luteo,  biseriato,  continuo,  nervo 
rufescente,  continuo  vel  subcontinuo,  lamina  vera  lamina  apicali 
longior,  lamina  dorsalis  ad  basin  nervi  enata  ibidemque  angus- 
tata,  cellulis  minutissimis,  rotundato-hexagonis,  superioribus  vix 
ultra  0*005  mm.,  chlorophylloais,  laevissimis;  Hpfn  vix  5  mm.  alta, 
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tenuis,  iiibi^a ;  theca  inclinata,  minuta,  paulum  aHyrometrica, 
ovalis,  pallida ;  op*'rr9ihtm  e  ha«i  eonica  oblique  roRtratum : 
t)f)ercuhim  ignotum. 

N.S.  W. :  Moss  Vale,  Fitzroy  Falls  (Forsyth,  n.669). 

Species  pulchra,  ngiditate  nee  non  foliis  minutissime  areolatih 
diffnoBcenda. 

Var.  leptocladu8  (C.  Mttll.)  Bi-oth.,  n.var. 

8yn.,  Fifsideiis  le/^ocfadim  C.  Mfill.,  in  Herb.  Weymouth. 
Gracilior,  folia  minoiii,  nervo  tenuioit*. 

Tasmania:  Mt.  Wellington,  Guy  Fawkes  Kivulet,  on  wet  roekR 
(Weymouth,  n.385),  on  face  of  rocks  (n.2157),  and  on  damp 
bank  (n. 228 1). 

195.  FissiDENS  {Bryoidinm)  pr.cmollis  Broth.,  n.sp. 

Hobustiusculus,  cfespitosus,  ciespitibus  densis,  mollibuM,  pallide 
viridibus,  opacis;  cnulia  erectus,  us<|ue  ad  .'U*m.  longus,  hasi 
fusco-radiculosus,  laxe  foliosus,  dichot(»me  ramosus,  ramis  fasti- 
giatis;  foiia  multijuga,  homomallula,  Haccida,  sicc'a  contractula  et 
flexuosula,  late  ovato-oblouga,  obtusa,  apiculata,  1*4-1*6  mm. 
longa,  c.  0*57  mm.  lata,  summo  apice  minutissime  semilata, 
limbata,  limbo  biseriato,  hyalino,  infra  sunnnuin  apieem  evanido, 
nervo  pallide  \'iridi,  infra  summum  apic^eni  folii  evanido,  lamina 
vera  lamina  apicali  longior,  lamina  doi'salis  ad  basin  ner\'i  enata, 
basi  anguBtata,  cellulis  rotundato-hexagonis,  superioribus  c.  0*010 
mm.,  paree  chlorophyllosis,  la'vissimis.     Cietera  ignota. 

N.S.W. :  Richmond  River,  Skinner's  Head,  cliff,  cave  (Watts, 
n.5371). 

Species  distinctissima,  mollitie  folioninique  forma  faciliter 
dignoscenda. 

196.  F188IDEN8  {Bryoidinm)  aristatus  Broth.,  n.sp. 

Dioicus:  gracilis,  csespitosus,  ctespitibus  plei-umque  densius- 
culis,  viridibus  vel  lutescenti-viridibus,  opacis ;  cauiuf  erectus, 
5- 10  mm.  longus,  infima  basi  fusco-radiculosus,  densiuscule  foliosus, 
simplex;  yb/ia  usque  ad  10  juga,  infima  minuta,  superiora  multo 
iiiajora.  lanceolato-li^ulata,  bir^viter  iK*uminnta,  acuta,  usque  ad 
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l'9miu.  loiiga,  iiitegemma,  liinbata,  limbo  viridi,  triseriato, 
coiitinuo,  nei'vo  luteHcente  vel  rufescente,  in  aristAm  breveui 
excedetite,  lamina  \ev&  lamina  apicali  longior,  lamina  dorsalis  ad 
basin  norvi  (Miata,  basi  angustata,  cellulis  mtundato-hexagonis, 
Muperioribus  e.  O'OlOmm.,  chlorophylloHis,  lievissimis:  seta  7-10 
mm.  alta,  tenuiH,  luteHcenti-rubra ;  fheea  inclinata,  sicca  sul> 
uutans,  aHymmetricJi,  ovalis,  Hicca  deoperculata  Kub  oi*e  con- 
stricta,  pallida;  apti-ctdum  e  basi  conica  breviter  i*o8tratum. 
Calyptra  ignota. 

N.S.W. :  Mossman's  Bay,  Falls,  damp  soil  (Watts,  n.4585); 
Bininswick  River,  on  mud-covei-ed  log,  by  ci'eek  (Watt45,  n.5238); 
Neutral  Bay  near  Sydney,  damp  waterway  (Watt«,  n.8080); 
Manly,  the  Eyrie,  Uppi?r  Terrace,  damp  places  in  gutter  (Watts, 
n.6790). 

Species  F.  uicurvo  Stark  attinis. 

197.  FissiDKNS  (Bnjoidinm)  sordidbvikkns  Broth.,  n.sp. 

Autoicus :  gracilis,  csespitosus,  ciespitibus  laxiusculis,  sordide 
at  saturate  viridibus,  opacis;  caufis  erectus,  c.  5  mm.  longus 
infima  basi  fusco-radiculosus,  inferue  remote  dein  densiuscule 
foliosus,  simplex;  yb/ia  7-10  juga,  erecto-patentia,  stricta,  infima 
minuta,  superiora  multo  majora,  oblongo-lanceolata,  breviter 
acuminata,  acuta,  usque  ad  1*1  mm.  louga,  integerrima,  limbata, 
limbo  lutescente,  biseriato,  <:ontinuo  vel  subcontinuo,  nervo 
lutescente,  infra  summum  apicem  folii  evanido,  lamina  vera 
lamina  apicali  longior,  lamina  dorsalis  ad  basin  nervi  enata 
ibidemque  angustata,  cellulis  rotundato-hexagonis,  superiohbus 
c.  0*007  mm.,  chlurophyllosis,  laevissimis:  spfa  2  mm.  vel  paulum 
ultra alta,  tenuis,  inferne  rubra,  superne  lutescens;  Meca inclinata, 
minuta,  paulum  asymmetrica,  ovalis,  pallida.     Cetera  ignota. 

N.S.W.:  Cambewarra(Foi-syth,  n.lUO). 

Species  F.  bryoidi  Hedw.,  affiuis,  se<l  foliis  breviter  acuminatis, 
acutis,  luteolimbatis,  nervo  infra  apicem  folii  evanido  nee  non 
seta  brevi  et  theca  minuta  dignoscencla. 

198.  Lkucobkytm   Wattsii  Broth.,  n.sp. 

Duneum:  robustiuscuium,  csespitosum,  ctespitibus  deiisis, 
rigidis,  humilibus,  glauco-viridibus,   opacis;  rafUin  procumbens, 
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dense  rainosus,  ramis  erectis,  5  mm.  vel  pauluin  ultra,  rarius 
usque  ad  1  cm.  longis,  densissime  foliosis,  obtusis;  Jblia  erecto- 
patentia,  sicca  arete  imhricata,  e  basi  ovali  sensim  breviter  laii- 
ceolata,  acuta,  fusco-mucronata,  c.  3*5 mm.  longa  ec  0'85-0'95mm. 
lata,  marginibus  supeme  coiiniveiitibus  vel  subconniventibus, 
integris,  nervo  dorso  lievi,  leucocystis  medianis  3-4  stratosis, 
cellulis  laminalibus  basilaribus  usque  ad  12  seriatis,  supeme 
limbum  sensim  angustiorem  efTormantibub.     Cetera  ignota. 

N.S.  W.:  Richmond  River,  Rous  Fails,  on  rocks( Watts, n.4856;; 
Brooklet,  on  retaining  wall  (n.4802);  head  of  Teven  (n.2891); 
East  Ballina(n.2261);  and  head  of  Wilson's  Creek  (n.2097). 

Species  caule  brevi  foliisque  siccis  arete  imbricatis,  dorso  laevi- 
bus  jam  dignoscenda. 

199.  Lbucobrtum  ballinensb  Broth.,  n.sp. 

Dioicum :  gracile,  cespitosum,  ciespitibus  densis,  mollibus, 
humilibus,  albescenti-viridibus,  opacis:  caufis  erectus,  vix  ultra 
5  mm.  lougus,  basi  fusco-radiculosus,  ramosus  vel  simplex;  /olia 
erecto-patentia,  sicca  imbricata,  e  basi  oblonga  sensim  lanceolato- 
subulata,  mucronata,  c.  2  mm.  longa  et  c.  0  35  mm.  lata,  margini- 
bus superne  subconniventibus,  integris,  nervci  dorso  valde  scabro, 
leucocystis  bistratosis,  cellulis  laminalibus  basilaribus  pauci- 
seriatis,  limbum  angustum,  superne  sensim  angustiorem  effor- 
mantibus.     Caetera  ignota. 

N.S.W. :  Richmond  River,  E.  Ballina,  heath,  on  sapling 
(Watts,  n.2159,  mixed  with  L.  brcichyphyUum  Hamp.,  4107). 

Species  L,  brachyphyllo  Hamp.,affiuis,  sed  folioruni  forma  jam 
dignoscenda. 

200.  Tortblla  NoViB  ValbsivE  Kroth.,  n.sp. 

AiUoica :  robustiuscula,  caespitosa,  cwspitibus  densiuscuiis, 
mollibus,  sordide  viridibus;  caiilis  erectus,  usque  ad  1cm.  longus, 
infcrne  fusco-radiculosus,  dense  foliosus,  dichotume  raraosus: 
/olia  erecto-patentia,  carinato-concava,  sicca  circinato-incurva,  e 
l>asi  oblonga  linearia,  obtusa,  mutica  seu  mucronata,  c.  3  mm. 
longa  et  superne  usque  ad  0*5  mm.  laia,  marginibus  erectis, 
integris,    nervo    crassiusculo,    superne    angustiore,   cum    apice 
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evanido  vel  in  mucronem  brevissimuin  excedente,  cellulis  minu- 
tissimis,  rotundato-quadratis,  chlorophyllosis  et  dense  verrucosis, 
basilaribus  elongatis,  angustis,  teneris,  liyalinis,  linibo  hyalino 
brevi  tan  turn  spatio  ultra  basin  prod  uc  to:  «efa  c.  1  cm.  alta, 
tenuis,  lutescenti-rubra ;  theca  erectu,  parum  asyminetrica, 
anguste  subcylindracea,  sippe  curvatula,  letate  pallide  fuscidula. 
Cietera  ignota. 

N.S.W.:  Sydney,  Greenwich  (Watts,  n.l797). 

Species  2\  Knifjhtii  (Mitt.)  Broth.,  artinis,  sed  foliorun)  foruia 
dignoscenda. 

201  .Trichostomum  akistatulum  Broth.,  n.sp. 

Dioicum:  robustiusculum,  ctespitosum,  ctespitibus  densiusculis, 
sordide  lutescenti-viridibus;  ca?i/t«  erect  us,  usque  ad  Icni.  longus, 
inferue  fusco-radiculosus,  dense  foliosus,  dirbotouie  ramosus; 
folia  erecto-patentia,  carinato-concava,  sicca  circinato-inciirva,  e 
basi  ovali  linearia,  breviter  acuminata,  aristata,  c.  3  mm.  longa, 
superne  usque  ad  0-4  mm.  lata,  marginibus  erectis,  integris, 
nerve  crassiusculo,  superne  angustiore,  in  aristam  lutescentem 
excedente,  cellulis  minutissimis,  quadrati.s,  chlorophyllosis,  dense 
verrucosis,  basilaribus  oblongo-hexagoiiis,  hyalinis.  Cietera 
ignota. 

N.S.W.:  Kichmond  River,  Ball ina,  Alstonville(  Watts,  n.l918}. 

Species  T  hrachydoniio  Bruch  valde  atHnis,  sed  nervo  longius 
excedente,  cellulis  basilaribus  brevioribus  dignoscenda. 

•J02.  Barbula  {Helit'.opoyon)  ulaucula  Broth.,  n.sp. 

Dioica  :  gracilis,  ciespitosa,  ctespitibus  laxis,  glaucescentibus, 
letate  fuscescentibus:  caulis  erectus,  vix  ultra  1  cm.  longus, 
laxiuscule  foliosus,  parce  radiculosus,  simplex;  folia  patula  vel 
subrecurva,  carinato-concava,  si<:ca  crispatula,  e  basi  semivagi- 
nante,  vix  latiore  ligulata,  obtusiuscula  vel  obtusa,  mucronata, 
usque  ad  '1  mm.  longa  et  035  mm.  lata,  marginibus  plus  minusve 
alte  anguste  recurvis,  integris,  nervo  crassiusculo,  rufescente,  in 
mucronem  fusciduluin  excurrente,  dorso  papilloso,  cellulis  min- 
utis,  subquadratis,  dense  verrucosis,  obscuris,  basilaribus  bre- 
viter rectangularibus,  teneris,  pellucidis.     Cietera  ignota. 
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Victoria:  Heyiiigton  Koa<l,  near  Melbourne,  iu  drain  (Watts, 
n.l58).— N.S.W.:  Nowia,  Falls,  on  ground  (Watts,  i].B2(i6). 

203.  Pom  A  {Enputtitt)  subpiiyscomitkioides  Hroth.,  n.sp. 

Aatoica:  tenella,  ctespitusa,  ciespitibus  deusiusculis  vel  laxis, 
sordide  vel  saturate  viridibus:  cauiif  erectus,  vix  ultra  5  mm. 
longus,  basi  fusco-radiculosus,  dense  foli(».sus,  siniplex;yb/t€i  erectu- 
patentia,  cannato-concava,  inferiora  ininuta,  su])eriorH  multo 
majora,  spathulata,  obtusiuscula  vel  late  acuta,  usque  ad  I  9mm. 
longa,  supernc  usque  ad  0*65  mm.  lata,  marginibus  ereetis,  in- 
tegris,  nervo  crassiusculo,  plerumque  in  aristam  brevera,  strictam 
excedeute^  cellulis  superioribus  rotunda to-hexagonis,  0  015-0*020 
mm.,  marginem  versus  minoribus,  quadratis,  basilaribus  laxe  et 
breviter  rectangularibus,  omnibus  Iwvissimis;  seta  c.  3  mm.  alta, 
tenuis,  rubra;  iheca  erecta,  ol)ovata.  brevicollis,  fusca,  deoper- 
culata  parum  dilatata:  annn/us  longe  persistens;  perUtomiutn  0; 
s^pori  0*025-0'030  mm.,  ochracei,  papillosi  ;  o]j**rcfilum  oblique 
rostratum. 

Vic.  :  MeUiourne,  8c.  Kilda  Road,  on  footpath  in  gardeu 
**Avoiihurst"  ( Watts,  fi.l53);  Heyington,  on  ground  (Watts, 
n.l81,  216).     Tasmania:  Port  P^sperance,  on  ground  (Kodway;. 

Species  /^  physcomilrioidi  C  Mil  11.,  ex  Argentina,  valdeaffinis. 

204.  ToRTULA  (Syntrichia)  kvanesckns  Hroth  ,  n.sp. 

Dioica:  robustiuscula,  ciespitosa,  ciespitibus  densiusculis, 
mollibus,  glauco-viridibus,  setatc  fuscescentibus:  cauHs  erectus, 
vix  ultra  1  cm.  longus,  inferne  fusco-nidiculosus,  densiuscule 
foliosus,  simplex:  folia  Haccida,  faciliterdecidua,  erecto-patentia, 
carinato-concava,  spathulata,  in  acumen  breve,  lanceolatuni  con- 
tracta,  superiora  c.  4  mm.  longa,  supernc  uscjue  ad  1  '3  mm.  lat^i, 
marginibus  erecti»,  integris,  nervo  rufescente.  sat  longe  infra 
apicem  folii  evanido.  dorso  Itevi,  (rellulis  laxis,  rotundato-hexago- 
nis,  leptodermibus,  laevis-simis,  chlorophyllosis,  0'030-0'040  mm., 
marginem  versus  minoribus,  basin  versus  quadratis,  dein  bre- 
viter rectangularibus,  hyalinis,  ail  marginem  brevioribus.  C*a^- 
tvra  ignota. 

N.S.W.:  Green  Gully,  near  Young,  on  ground  (Watts,  n.6914;. 
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Species  valde  peculiaris,  foliis  Haccidis,  faciliter  deciduis, 
nervo  sat  longe  infra  apicem  folii  evanido  cellulisque  laxis 
facillime  digiioscenda. 

205.  Tatloria  (Dissodon)  Maidrnii  Broth.,  n.sp. 

Auloica:  gracilcscens,  ciespitosa,  ctespitibus  laxiusculis,  pallide 
viridibus,  tetate  lutescenti-fuscesceiitibus,  nitidiusculis;  eaulin 
erectus  vel  adscendens,  vix  ultra  1  cm.  longiis,  ba8i  fiisco-tomen- 
tosus,  dein  nudus,  super ne  laxe  foliosus,  simplex  vel  furcatus; 
fofia  difficiliter  emollita,  carinato-coiicaviuscula,  e  basi  erecta, 
breviter  spathulata  patula  vol  subhorizontalia,  inferiora  breviter, 
comatia  elongate  oblonga,  breviter  acuminata,  plerumque  apicu- 
lata,  usque  ad  1-1-2  mm.  lata,  marginibus  erectis,  integris,  nervo 
sat  tenui,  infra  apicem  folii  evanido,  cellulis  laxis,  superioribus 
ovali-hexagoni8«  dein  sensim  longioribus,  basilaribus  oblongo- 
hexagonis,  marginalibus  angustioribus,  limbum  indistinctum, 
uniseriatum  efformantibus;  f(^/a  7-lOmm.  alta,  tenuis,  strictius- 
cula,  straminea,  tetate  fusccscenti-rubra,  Isevissima;  theca  erecta, 
cum  hypophysi  sporangio  breviore  ejusdemque  latitudinis  ob- 
longa,  c.  2  mm.  longa,  sicca  baud  mutata,  castanea,  cellulis  spo- 
rangii  incrassatis,  irregularibus,  oblongo-  vel  ovali-hexagonis,  ad 
orificium  in  seriebus  pluribus  trans versis,  eisdem  hypophysis 
rotundato-hexagonis,  leptodermibus,  stomatibus  numerosis,  suli- 
immersis;  peristomium  0;  »pori  0-025-0030  mm.,  fusci,  punctu- 
lati;  opercufuoi  minutum,  cupulatum :  calyplra  mitrieformiK, 
lutea,  summo  apice  fuscidula,  longirostris,  in  laciniis  5  brevibus 
divisa,  Isevissima. 

N.S.W.  :  Mt.  Kosciusko,  Merritt's  Camp  (Maiden  et  Forsyth, 
n.l84). 

Species  distinctissima,  thec«e  forma  peristomioque  deficiente 
facillime  dignoscenda. 

206.  FuNAKiA  (Entosthodon)  pbrpusilla  Broth.,  n.sp. 

Pusilla,  gregarie  crescens,  fuscescenti-viridis;  canlis  brevissi- 
raus,  basi  fusco-radiculosus,  superne  dense  foliosus,  simplex;  Jhlia 
erecto-patentia,  sicca  vix  mutata,  concaviuscula,  e  basi  ovata 
lanceolato-subulata,   usque  ad    1  o  mm.    longa  et  0*5  mm.  lata, 
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tnargiiiihus  ercctis,  integris,  elimbata,  iiervo  rufesceiite,  infra 
apiceiu  folii  evanido,  cellulis  laxis,  oblongo-hexagonis,  basilaribus 
rectangularibus :  tteta  3-4  mm.,  strictiuscula,  lutescenti-rubra; 
fh^ca  erecta,  miniita,  cum  collo  sporangio  lequilongo  pyriformis, 
lutescenti-fuscidula,  laevis ;  aniivhis  0 :  perxsti/niitim  0 ;  9pori 
0'0250*0d0  mm.,  ferruginei,  papillosi  :  off^rcnhim  con  vex  um  ; 
calyptra  vesiculoso-cucullata,  Integra. 

Victoria  :  Railway  Station,  Heyington,  on  ground  (Watts, 
n.l96,  201,  202a,  205). 

Species  minutie  omnium  partium,  foliis  elim))atis,  integris  nee 
non  peristomio  nullo  jam  dignoscenda. 

207.  Funaria  ( Enfos(hodon)  bullata  Broth.,  n.8p. 

Tenella,  gregarie  crescens,  pallide  viridis:  caulis  erectus,  vix 
ultra  1  mm.  hmgus,  infima  ha&i  fusco-radiculosus,  superne  dense 
foliosus,  simplex;  jbHa  erocta,  sicca  vix  mutata,  cochleariformi- 
concava,  e  basi  breviter  et  late  spathulata  obovata,  fusco- 
mucronatA  vel  apiculata,  c.  1-3  mm.  longa  et  usque  ad  1*1  mm. 
lata,  marginibus  erectis,  integris,  elimbata,  nervo  rufescente, 
longe  infra  apicem  folii  evanido,  cellulis  laxis,  snperioribas 
rotundato-hexagonis,  marginem  versus  minoribus,  basilaribus 
elongate  rectangularibus;  seta  5-7  mm.,  strictiuscula,  lutescenti- 
rubra;  (heca  erecta  cum  collo  sporangio  sequilongo  turgide  pyri- 
formis,  fuscidula,  leevis;  annuhia  0:  peristomium  simplex,  infra 
oriHcium  oriundum;  exostomii  denies  erecti,  lanceolati,  rubri, 
longitudinaliter  striati,  papillosi:  sjwj-i  0030 mm.,  ferruginei, 
papillosi  ;  operculum  subplanum,  rubromarginatum ;  rcUyptra 
vesiculoso-cucullata,  integra. 

Vic:  Railway  Station,  Heyington,  on  ground  (Watts,  n.l98, 
208). 

Species  F.  yracili  (Hook.  HI.  et  Wils.)  Broth.,  affinis,  sed  foliis 
cochleariformi-concavis  oculo  nudo  jam  dignoscenda. 

208.  Mielichhoferia  i  Eumiefichho/eria)  Fohsythii  Broth.,  n.sp. 

Paroica  :  gracilis,  caespito-sa,  caespitibus  densis,  f  usco-tomento- 
sis,  Isete  viridibus,  opacis;  caulis  erectus,  vix  ultra  1  cm.  longus, 
tiiiformis,    infeme   remote,  superne  dense   foliosus,    innovando 
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ramosuR;  folia  inferiora  minuta,  erect o-pateiitia,  superiora  multo 
majora,  erectiora,  carinato-c(jncava,  ovato-Ianceolata,  acuta, 
marginibus  erectis  vel  inferno  anguste  recurvis,  superne  serru- 
latis,  nervo  infra apicein  folii  evanido,  cellulis  anguste  linearibus, 
infimis  laxioribus;  hracUft*.  pericfuBtii  foliis  multo  minores,  erecta;, 
oieterum  eisdem  similes;  seta  c.  1*5  cm.  alta,  tenuissima,  flexuo- 
sula,  lutescenti-rubra ;  theca  erecta,  regularis,  oblonga,  collo 
sporangium  breviore,  leptodermis,  pallide  fusea;  anuxdua  latus, 
revolubilis;  pefistominm  simplex,  internum:  mfnih-ana  banlai'XM 
exserta,  hyalina,  Isevis;  processus  filiformes,  c  0010  mm.  lati, 
appeiidiculati,  sordide  lutei,  minutissime  papillosi;  spori  0'015- 
0*017  mm.,  lieves:  operculum  ignotum. 

N.S.W. :  Tallewong  Creek  (Forsyth,  n  641). 

209.  MiKLiciiiiOFKKiA  {Mv'Uchhoferiopsu)  turgknh  Brotli  ,  n.sp. 

Paroica:  robustiuscula,  ca^spitosa,  csespitibus  densis,  fusco- 
tomentosis,  pallide  viridibus,  nitidis;  cauiis  erectus,  usque  ad 
1  *5  cm.  longuK,  filiformis,  accrescenti-foliosus  itaque  clavatus, 
innovando  ramosus;  /olia  inferiora  inter  se  I'emotiuscula,  erecto- 
patentia,  superiora  sensim  majora,  densiora  et  erectiora,  imbri- 
cata,  ovato-lanceolata,  acuta,  marginibus  fere  ad  apicem  late 
revolutis,  apice  serrulatis,  nervo  infra  apicem  folii  evanido,  cellu- 
lis linearibus,  basilaribus  laxioribus,  oblongo-hexagonis,  inno- 
vationum  latioribus,  brevius  acuminatis,  marginibus  anguste 
revolutis;  6  acteee  perichaslii  foliis  multo  miuores,  erecta^,  anguste 
acuminatie,  marginibus  erectis,  subintegris;  sporogouia  1-3  ex 
eodem  perichii'tio;  seta  c.  5  mm.  alta,  tenuis,  sicca  flexuosula, 
lutea;  theca  erecta  vel  inclinata,  regularis,  oblonga,  collo  sporan- 
gium subsequante,  leptodermis,  pallida;  annulus  latus,  revolu- 
bilis; />er<Vomi/im  duplex;  exostomii  c/4?u/(?«  lanceolati,  c.  0'20mm. 
longi  et  c.  0*05  mm.  lati,  dense  lamellati,  pallidi,  dorso  basi 
transverse  dein  oblique  superne  longitudinaliter  striolati,  angus- 
tissimc  limbati,  sublieves  vel  papillosi;  eudostomium  hyalinum, 
laevissimum,  membrana  basilaris  altiuscula,  processus  dentium 
longitudinis,  carinati,  baud  perforati,  cilia  brevissima,  singula 
vel  nulla;  spori  0*015-0*01 7 mm.,  ochracei,  minute  papillosi; 
operculum  minutum,  conicum,  acutum,  rubellum. 

46 
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N.S.W.:  Koorawatha,  on  ground  among  rocks  (Watts,  n.7219, 
typus);  The  Gap  near  Toung  (Watts,  n.77 1 9,  forma);  Memagong 
near  Young,  under  rocks  (Watts,  n.7902,  forma);  Mt.  Coghlan, 
near  Cootamuiidra  (Watts,  u.7867,  7890,  forma). 

Species  pulchra,  peristomii  structura  ab  omnibus  congeneribus 
diverse. 

210.  Plaoiobrtum  NoViB  SEKLANDiiB  Broth.,  n.sp. 

Dioicnm:  tenellum,  gregarie  crescens,  rubescenti-argenteum, 
nitidiusculum ;  caulis  brevissimus,  basi  radiculis  numerosis, 
longis,  fuscis  instructus,  dense  foliosus,  innovation! bus  pluribus, 
brevibus,  julaceis;  /olia  caulina  erecto-patentia,  ovato-  vel  ob- 
longo-lanceolata,  plerumque  obtusa,  marginibus  erectis,  integris, 
elimbata,  nervo  tenui,  rubro,  infra  apicem  folii  evanido,  cellulis 
laxis,  teneris,  hexagono-rhomboideis,  basilaribus  oblongo-hexa- 
gonis  vel  rectangularibus,  innovationum  imbricata,  cochleari- 
formi-concava,  late  ovata,  obtusissima  vel  subrotunda,  margini- 
bus erectis,  integris,  ccUuHh  laxioribus;  ttefa  1  cm.  vel  paulum 
ultra,  e  basi  geniculata  erecta,  pallide  rubra;  (heca  nutans,  cum 
collo  sporangio  longiore  clavato-pyriformis,  asymmetrica,  micro- 
stoma, cum  collo  c.  6  mm.  longa  et  c.  1*75  mm.  crassa,  lutescens, 
ore  aurantiaco;  annuhis  0*075  mm.  latus;  perutomium  duplex, 
paulum  infra  orificium  oriundum;  exotftumii  denies  lanceolati,  c. 
0*28  mm.  longi  et  c.  0*075  mm.  lati,  ad  medium  aurantiaci,  dein 
hyalini,  Iseves;  etidoslomium  aurantiacuni,  laeve,  processus  denti- 
bus  longiores,  lanceolato-subulati,  angustissime  rimosi,  cilia  0; 
spori  0-030-0*045  mm.,  fusci,  papillosi ,  opefxufum  minutum, 
aurantiacum,  conicum,  obtusum. 

New  Zealand :  Broken  River. 

Species  PI.  Zierii  (Dicks.)  fJndb.,  valde  aflinis,  sed  foliorum 
forma  dignoscenda. 

211.  Brtum  (Fieudoh'iquetra)  subvbntricosum  Broth.,  n.sp. 

Dioicum :  robustiusculum,  ctespitosum,  csespitibus  densis, 
rigidis,  fusco-tomentosis,  lutescenti-viridibus,  opacis ;  caulis 
erectus,  cum  innovationibus  usque  ad  5  cm.  longus,  dense  foli- 
osus, innovationibus  erectis,  elongatis,  s&qualiter  fol iosis;  yo/ia 
erecto-patentia,  sicca  adpressa,  carinato-concava,  caulina  ovato- 
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vel  obloDgo-Ianceolata,  late  acuta,  mucronata,  marginibus  usque 
ad  apicem  late  revolutis,  integris,  iiervo  crasso,  fusceseeiite,  in 
mucronem  brevissimum  excedente,  cellulis  ovali-hexagonisi 
l)asilaribus  breviter  rectangularibus,  infjniis  rubris,  marginalibus 
angustis,  lirabum  pluriseriatum,  luteum  efformantibus,  innova~ 
tionuiTi  eisdem  caulinis  similia,  sed  minora,  plerumque  obtusi- 
uscula;  seta  usque  ad  3*5  em  alta,  fusca;  iheca  nutans  vel  bub- 
pendula,  obovata,  collo  sporangio  subuquante,  sicca  deopereulata 
sub  ore  baud  constricta,  pa<'hyderniis,  fusco-lutescens;  aaitnlus 
0-15  mm.  latus  ;  peristomium  duplex,  paulum  infra  orificium 
oriunduiii;  exoMtotnii  denteM  lanceolato-subulati,  c.O  66  mm.  longi 
etc  O'lOmm.lati,  fusco-lutei,  minutissime papillosi, apice  hyalini 
et  distinctius  papillosi,  dense  lamellati;  e^idt  stomiutn  flavescens, 
sublft^ve,  membrana  basilaris  ad  medium  dentium  producta,  pro- 
cessus late  fenestrati,  cilia  terna,  l)ene  evoluta,  appendiculata; 
sport  immaturi;  operculum  convexum,  acute  apiculatum,  nitidi- 
usculum. 

N,S.W.:  distr.  Tumbarumba  (Forsyth,  n.725). 

212.  Bkyum  {Pseudotriquetra)  austro-affine  Broth.,  n.sp. 

Synoicum:  robustiusculum,  cwspitosum,  ctespitibus  densis, 
fusco-tomentosis,  fuscescenti-viridibus,  opacis;  cau/t«  erectus,  cum 
innovationibus  usque  ad  4  cm.  longus,  dense  foliosus,  innova- 
tionibus  erectis,  usque  ad  1cm.  loiigis,  dense  et  sequaliter  foliosis; 
fuiia  erecto-patentia,  sicca  adpressa,  carinato-concava,  caulina 
oblongo-lanceolata,  breviter  acuminata,  longe  aristata,  margini- 
bus recurvis,  integris,  nervo  l>asi  crassiusculo,  rubro,  dein  sensim 
tenuiore,  in  aristam  longam,  plerumque  reflexulam,  rufescentem, 
int^ram  vel  minutissime  serrulatam  excedente,  cellulis  oblongo- 
hexagonis,  basilaribus  majoribus,  infimis  rubris,  marginalibus 
elongatis,  angustis,  limbum  lutesceutem,  pluriseriatum  effor- 
mantibus,  innovationum  eisdem  caulinis  similia,  sed  minora, 
marginibus  angustius  recurvis,  nervo  brevius  excedente;  seta 
usque  ad  4  cm.,  flexuosula,  fusco-rubra;  theca  nutans,  e  collo 
sporangio  breviore  oblongo-ovalis,  cum  collo  usque  ad  4  mm. 
longa  et  1*5  mm.  crassa,  sicca  deopereulata  sub  ore  plus  minusve 
contracta,  pachydermis,   fusca;  annulus  0*015  mm.  latus;  peri- 
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atomium  duplex,  paulum  infra  orificium  oriundum;  exoMtomii 
dentei  lineari-lanceolati,  subulato-acuraiuati,  c.  0*5  mm.  loDgi  et 
c.  0*085  mm.  lati,  sordide  lutei,  minutissime  papillosi,  apice 
hyalini,  distinctius  papillosi,  dense  lamellati ;  e^idoMtcmium 
sordide  luteum,  minute  papillosum,  membrana  basilaris  ad 
medium  dentiuni  producta,  processus  late  fenestrati,  cilia  tema, 
bene  evoluta,  longe  appendioulata;  «porn  0*01 5-0'0 1 7  mm.,  lute- 
seen  ti-vi  rides,  Iffives;  oj}erciUum  convexum,  acute  apiculatuin, 
nitidiusculum. 

N.S.W.  :    Yarrangobilly    Caves    (Forsyth,    n.  1012,     lOU) ; 
Kiandra  (Forsyth,  n.lOlO,  1011). 

213.  Bkyum  (CcMjntibryum)  laxibete  Broth.,  n.sp. 

Dioic^im  :  robustiusculum,  caespitosum,  ciespitibus  densis, 
pallide  vel  lutescenti-viridibus,  nitidiusculis;  coulit  erectus,  cum 
innovationibus  vix  ultra  1  cm.  longus,  fusco-tomentosus,  dense 
foliosus,  innovationibus  brevibus  vel  longioribuH,  erectis,  supeme 
dense  foliosis:  /olia  erccto-patentia,  carinato-ccmcava,  sicca  im- 
bricata,  caulina  late  oblongo- lanceolata,  hmge  aristata,  margini- 
bus  revolutis,  integris,  limbata,  nervo  crassiusculo,  superne  multo 
tenuiore,  in  aristam  elongatam,  tenuem,  laevem  excedente, 
cellulis  lax  is,  teneris,  ovali-  vel  oblongo-hexagonis,  marginalibus 
angustis,  limbum  pluriseriatum,  lutescentem  efformantibus,  hasi- 
laribus  majoribus,  infimis  rubris,  innovationum  eisdem  caulinis 
similia ;  seta  2-3*5  mm.  alta,  strictiuscula,  fuscescenti-rubra; 
theca  pendula,  e  coUo  sporangio  breviore  oblonga,  cum  cello  c. 
4  mm.  longa  et  c.  1*5  mm.  crassa,  sicca  deoperculata  sub  ore 
parum  constricta,  pachydermis,  pallide  fusca;  annuls/  0*10  mm. 
latus;  peristoniium  duplex,  infra  orificium  oriundum;  exotlomii 
denies  lineari-lanceolati,  subulato-acuminati,  c.  0*55  mm.  longi  et 
c.  0*12  mm.  lati,  lutei,  minute  papillosi,  apice  hyalini,  distinctius 
papillosi,  anguste  limbati,  densissime  lamellati,  fundo  rubro; 
endostamium  sordide  flavescens,  papillosum,  membrana  basilaris 
ad  medium  dentium  producta,  processus  dentibus  breviores, 
lanceoiati,  late  fenestrati,  cilia  terna,  bene  evoluta,  longe  appen- 
diculata;  spori  0*0 10mm.,  lutei,  laeves;  operculum  hemisphaericum; 
ii^cute  apiculatum,  nitidiusculum. 
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N.S.W. :  Emu  Plains  (Forsyth,  n.l019),  Warrumbungle 
RangeH  (Forsyth,  n.l022);  Jenolan  Caves  (Blakely,  i).970);  Hill 
Top(Maiden,  ii.406);  gullies  near  Barber's  Creek  (Forsyth,  n.409). 

Species  Br.  cmspilieio  L.,  aAinis,  sed  foliis  laxius  areolatis  jam 
dignosccnda. 

214.  Brtum  (Argyrohi^um)  CALODICTYON  Broth.,  n.sp. 

Dioicutn:  tenellum,  caespitosum,  csespitibus  parvis,  densis, 
lutescentibus,  nitidis;  caiUis  ercctus,  vix  ultra  5  mm.  longus, 
inferne  dense  fusco-radiculosus,  dense  et  julaceo  foliosus,  inno- 
vatioiiibus  brevissimis,  erectis;  Jofui  imbricata,  concava,  ovata, 
breviter  acuminata,  acuta,  marginibus  erectis,  integris,  nervo  sat 
tenui,  infra  summum  apiceni  folii  evanido,  cellulis  anguste  line- 
aribus,  basilaribus  laxioribus,  alaribus  numerosis,  rectangulari- 
bu8  vel  subquadratis.     Csetera  ignota. 

N.S.W. :  Green  Gully,  near  Young  (Watts,  n.7206),  and  damp 
bank,  back  of  Cemetery,  Young  (n.7244). 

Species  ex  aftinitate  Br,  chi-ygei  Mitt.,  sed  foliis  breviter 
acuminatis,  nervo  ante  apicem  folii  evanido,  cellulis  angustiori- 
bu8  longe  diversa. 

215.  Bryum  (Erythrocarpa)  lutrolimbatom  Broth.,  n.sp. 

Dioicum :  tenellum,  csespitosum,  csespitibus  densis,  lutescenti- 
viridibus,  nitidis;  caulia  vix  ultra  5  mm.  longus,  basi  fusco- 
radiculosus,  dense  foliosus,  innovationibus  paucis,  erectis,  brevi- 
bus;  /oiia  sicca  imbricata,  liumida  erecto-patentia,  carinato-con- 
cava,  marginibus  erectis  vel  recurvis,  apice  minutissime  serru- 
latis,  limbata,  nervo  tenuiusculo,  subcontinuo,  cellulis  oblongo- 
hexagouis,  teneris,  basin  versus  sensim  longioribus,  l>asilaribus 
rectangularibus,  marginalibus  elongatis,  angustis,  limbum  luteum, 
triseriatum  efformantibus;  seta  vix  ultra  15  mm.  alta,  tenuis, 
rubra;  theca  nutans,  cum  collo  sporangio  subaHjuante  clavato- 
pyriformis,  c.  2  mm.  longa,  leptodermis,  f uscidula ;  an^iulua 
latuB,  revolubilis;  peristomium  duplex,  infra  orificum  oriundum; 
exoslotnii  tientof  lineari-lanceolati,  subulato-acuminati,  lutei,  apice 
hyalini,  papillosi,  liml>ati,  dense  lamellati;  endoslomium  sordide 
tlavidulam,  papillosum,  membrana  basilaris  ad  medium  deutium 
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producta,  processus  anguste  lanceolati,  anguste  perforati,  cilia  1; 
ipori  0'015-0'018inm.,  fusciduli,  leeves;  operculum  alte  convexum, 
muticum. 

New  Zealand  :  Auckland  (Petrie,  in  Herb.  Naylor  Beckett). 

Species  Hr.  chrysoneuroni  C  Miill.,  habitu  similis,  sed  folii 
structura  jam  longe  di versa. 

216.  Brtum  (Apalodictyon)  filarium  Broth.,  n.sp. 

Dioicum:  gracillimum,  ciespitosunn,  caespitibus  compactis, 
superne  Isete  viridibus,  letate  fuscescentibus,  inferne  fusco-rubris: 
caulis  fragilis,  erectus,  usque  ad  2*5cin.  longus,  fusco-tomentosus, 
dense  foliosus,  simplex  vel  innovando  ramosus;  folia  erecto- 
patentia,  sicca  arete  adpressa,  carinato-concava,  oblongo-lanceo- 
lata,  breviter  acuminata,  acuta,  usque  ad  I  mm.  longa  et0'38mro. 
lata,  marginibus  erectis  vel  angustissime  recurvis,  integerrirois, 
nervo  crasso,  rufescente,  continue  vel  brevissime  excedente, 
cellulis  ovali-  vel  oblongo-hexagonis,  teneribus.  alaribus  abbrevi- 
atis,  marginalibus  angustioribus,  limbum  indistinctum,  unisfri- 
atum  efformantibus.     Ceetera  ignota. 

N.S.W.:  Richmond  River,  Skinner's  Head,  sea-cliff  (Watts, 
n.4127). 

Species  Br.  pachypomatulo  Hroth ,  aifinis,  sed  caule  dense 
folioso,  foliis  brevioribus,  nervo  crasso  dignoscenda. 

217.  Bryum  (Alpiniformia)  subcurvicollum  Broth.,  n.sp. 

Dioicum :  robustiusculum,  ciespitosum,  ciespitibus  conipactis, 
rigidis,  fuscescenti-viridibus,  vix  nitidiusculis;  caulis  erectus, 
cum  innovationibus  usque  ad  2  cm.  longus,  fusco-tomentosus, 
dense  foliosus,  innovationibus  erectis,  vix  ultra  5  ram.  longis, 
strictis;  folia  erecto-patentia,  sicca  imbricata,  carinato-coDcava, 
caulina  anguste  oblongo-lanceolata,  breviter  acuminata,  aristata, 
marginibus  anguste  revolutis,  integris,  limbata,  nervo  crassius- 
culo,  fuscescente,  in  aribtam  brevom,  rigidam,  Itevem  producto, 
cellulis  rhomboideohexagonis,  marginalibus  clongatis,  angustis, 
limbum  angustissimum,  lutescentem  efformantibus,  basilaribus 
laxioribus,  oblongo-hexagonis,  innovationum  eisdem  caulinis 
similia,   integra  vel   apice  indistincte   serrulata;  seta  usqae  ad 
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dcm.  alta,  tenuis,  sicca  flexuosula,  inferne  rubra,  superne  lute- 
scenti- rubra;  theca  nutans,  paulum  asymmetrica,  collo  sporangio 
oblongo-ovali  sul)8equante,  cum  collo  c.  4'5mrn.  longa  et  c.  l'2nini. 
crassa,  pallide  fusca,  pachyderm  is,  sicca  deoperculata  sub  ore 
baud  constricta;  annufui  c.  0*12  mm.  latus;  perislamium  infra 
orificium  oriundum;  ea:o8tomii  denie»  lineari-lanceolati,  snbulato- 
acuminati,  c.  0*55  mm.  longi  et  c.  O'lO  mm.  lati,  lutei,  apice 
hyalini,  inferne  minutissirae,  apice  distinctius  papillosi,  estriolati, 
dense  lamellati;  endo8lomium  sordide  Havidum,  minute  papillo- 
sum; membrana  basilaris  ad  medium  dentium  producta;  pro- 
cessus dentium  longitudinis,  late  lanceolati,  carinati,  fenestrati; 
cilia  terna,  bene  evoluta,  nodulosa,  parce  appendiculata;  $pori 
0*015-0*018  mm.,  lutei,  Iseves;  operculum  conv^exum,  acute  apicu- 
latum. 

N.S.W. :  Apsley  Falls  (Forsyth,  n.749). 

Species  Jir.  curvicolio  Mitt.,  aflinis,  sed  statara  multo  robusti- 
ore  foliisque  nervo  tenuiore  jam  dignoscenda. 

218.  Brtum  {Alpiniformia)  Chbblii  Broth  ,  n.sp. 

Dioicnm :  robustiusculum,  cnspitosum,  ciespitibus  densis,  in. 
feme  pallidis,  dein  viridibus,  apice  purpureis,  nitidiusculis ; 
eaulis  paulum  ultra  1cm.  longus,  inferne  fusco-radiculosus,  dense 
et  aequaliter  foliosus,  simplex;  /alia  sicca  imbricata,  humida 
erectopatentia,  carina  to-concava,  oblongo-lanceolata,  acuta, 
mucronata,  niarginibus  recurvis,  apice  minutissime  serrulatis, 
nervo  crasso,  superne  sensim  angustiore,  brevissime  excedente, 
cellulis  laxe  bexagono-rhombeis,  marginibus  multo  angustioribus, 
liasilaribus  breviter  recta ngu la ri bus:  seta  c.  2  cm.  alta,  fusees, 
centi-rubra;  theca  pendula  cum  collo  sporangio  eequante  pyri- 
formis,  c.  4  mm.  longa,  pachydermis,  fusca;  annulus  latus,  revo- 
lubilis;  perUtominm  duplex,  ad  orificium  oriundum;  exoMtaniii 
denies  lineari  lanceolati,  subulato-acuroinati,  lutei,  apice  hyalini, 
papillosi,  anguste  limbiiti,  dense  lamellati;  endosttm^um  flaves- 
cens,  papillosum,  membrana  basilaris  ultra  medium  dentium  pro- 
ducta, processus  lanceolati,  fenestrati,  cilia  terna,  bene  evoluta, 
longe  appendiculata;  sport  0'012mm.,  lutescenti-virides,  sub- 
Iseves;  operculum  alte  convexum,  mammillatum,  uitidum. 

N.S.W. :  Shellharbour  (Cheel,  n.407). 
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Species  Br.  cdpitio  Huds.,  habitu  simillima,  sed  foliis  nervo 
crassiore,  cellulis  laxioribus  jam  dignoscenda. 

219.  Bkyum  (Alpiniformxa)  KiAMiE  Broth.,  n.sp. 

Dioicum :  gracilesceiis,  csespitosum,  csespitibus  densiusculis, 
viridibus,  opacis;  caulis  vix  ultra  3  mm.  longus,  basi  radiculosus, 
dense  foliosus,  iDiiovationibus  paucis,  brevibus  vel  simplex; /o^ta 
subiequalia,  sicca  imbricata,  humida  erecto-patentia,  carinato- 
concava,  oblonga,  acutiuscula,  marginibus  erectis,  supeme  niin- 
utissime  serrulatis,  ncrvo  crassiusculo,  continuo  vel  subcontiiino, 
cell u lis  laxc  rhomboideo-hexagonis,  marginem  versus  angustiori- 
bus,  basilaribus  rectaiigularibus;  seta  vix  ultra -1  cm.  alta,  tenuis, 
rubra;  fheca  pendula,  cum  collo  sporangio  s&quante  pyriformis,  c. 
3  mm.  longa,  pachydermis,  fusca ;  annulus  latus,  revolubilis ; 
pf.ristoinium  duplex,  paulum  infra  orificium  oriundum;  exoiUnnii 
denies  lineari-lauceolati,  subulato-acuminati,  lutei,  apice  hyalini, 
papillosi,  dense  lamellati;  eiidostamium  sordide  lateum,  papillo- 
sum membrana  basilaris  vix  ultra  medium  dentium  producta, 
processus  lanceolati,  anguste  {>erforati,  cilia  ? ;  spori  O'Ol  8-0*020 
mm.,  virides,  sublaeves;  ojyerculum  alte  convex  urn,  muticum. 

N.S.W. :   K iama  (Forsyth,  n.381). 

Species  Rr.  SuUivani  C.  Miill.,  valde  atiiriis,  sed  tliecse  forma 
dignoscenda. 

220.  Brvum  (Rosniata)  Forsythii  hroth.,  n.sp. 

Dioicum :  robustiusculum,  csBspitosum,  c»spitibus  densis, 
sordide  viridibus,  opacis;  caulis  usque  ad  2  cm.  longus,  fusco- 
radiculosus,  dense  et  comosafoliosus;  yb/ia  comatia  sicca  erecta 
humida  paten tia,  carinato-concava,  e  l)asi  breviter  spathulata, 
breviter  oblonga  vel  ovalia,  obtusiuscula,  brevissime  aristata,  c. 
3  mm.  longa  et  usque  ad  1*3  mm.  lata,  marginibus  fere  ad  apicexn 
revolutis,  supernc  minute  et  aequalitcr  serratis,  linibata,  nervo 
crassiusculo,  brevissime  excedente,  cellulis  ovuH-  vel  rhonibeo- 
hexagonis,  marginalibus  angustioribus  et  longioribus,  limbuni 
pauciseriatum,  infra  apicem  folii  desinentem  efformantibus;  seta 
c.  2  cm.  alta,  rubra;  (heca  nutans,  minuta,  cum  collo  sporangio 
longiore  obconica,  fuscidula;  o2}erculum  alte  convexum,  mam- 
millatum. 
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N.S.W. :  Kiaraa  (Forsyth,  n.384). 

Species  Hr.  leptothecio  Tayl.,  affinis,  sed  folii  forma,  limbo 
angusto,  infra  apicem  folii  evanido  dignoscenda. 

221.  Papillahia  (EvpapUlaria)  nitidiuscula  Broth  ,  ii.sp. 

Diolca :  mollis,  gracilescens,  liete  viridis,  nitidiuscula;  caulia 
elongatus,  per  totani  longitudinem  cortici  arborum  afiixus,  laxi- 
uscule  foHosus,  dense  et  regulariter  ramosus,  ramis  haud  com- 
planatis,  plerumque  brevibus,  dense  foHosis,  curvatulis,  simplici- 
bus,  attenuatis,  rarius  elongatis,  pendulis,  multo  tenuioribus, 
pinnatim  ramulosis:  /oHa  caulina  patentia,  ebasi  breviterdecur- 
rente  late  cordata,  lanceolato-subulata,  piliformiter  attenuata, 
alis  inflexis,  marginibus  erectis,  minutissime  crenulatis,  nervo 
tenui,  ad  medium  folii  evanido,  eel lu lis  elongatis,  anguste  lineari- 
rhomboideis,  minutissime  papillosis,  basilaribus  laxioribus,  alari- 
bus  subquadratis,  hyalinis,  laevibus;  folia  ramea  angustiora, 
lanceolato-acuminata.     C<etera  ignota. 

N.S.W.  :  Richmond  River,  Alstonville  Road  (Watts,  n.4032, 
4043,  4062),  E.  Ballina  (Watts,  n.207,  3401,  4003,  4110,  4361), 
Tintenbar  (Watts,  n.43G3),  Pimlico  (Watts,  n.4882),  Urallm 
Road  (Watts,  u.3711,  3715),  Pearce*s  Creek  (Watts,  n.441), 
Brooklet  (Watts,  n.4793),  Teven  Creek  (Watts,  u.4093,  4396, 
4418),  North  Creek  (Watts,  n.4755);  Brunswick  River,  Myocum 
(Watts,  n.4337). 

Species  a  congeneribus  australiensibus  foliis  nitidiusculis, 
mollibus  jam  dignoscenda. 

222.  Anacamptodon  Wattsii  Broth.,  n.sp. 

Autoicus :  gracilis,  cwspitosus,  civspitibus  dcnsiubculis,  la?te 
viridibus;  caufis  elongatus,  repens,  laxiuscule  foliosus,  dense 
ramosus,  ramis  brevibus,  adscendentibus,  simpliciV)U8:  folia 
patula,  concava,  e  luisi  ovata  vel  ovali  sensim  longe  lanceolato- 
subulata,  marginibus  erectis,  integris,  nervo  crassiusculo,  con- 
tinuo,  cellulis  rhoniboideohexagonis,  basin  versus  laxioribus, 
alaribus  numerosis  quadratis;  bractea;  perichsetii  internse  erectie, 
sensim  lanceolato-acuminatR*,  integia*:  sefa  c.  1  cm.  alta,  stricti- 
uscula,   lutea,  inferne  rubra,   tetate  omnino  rubra,   leevissima ; 
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theca  erecta,  oval  is,  crassicollis,  pachyderm  is,  pallida,  state 
rubra;  peristomitmi  duplex,  infra  orificium  oriundum;  exostotnii 
denf4i8  incurvi,  siccitate  reflexi,  late  laiiceolati,  c.  0*37  min.  longi 
et  c.  0*085  mm.  lati,  fuscidulr,  papillosi;  jtrocemtus  filiformes, 
medium  dentium  attingentes,  fusci,  Iseves:  ajEToi-t  0*008-0*0 10 mm., 
ochracei,  Inves;  operculum  e  basi  conica  breviter  et  oblique 
rostratum. 

N.S.W.:  Richmond  River,  Cooper's  Creek  (or  Wilson's  Creek), 
on  burnt  wood  (Watts,  n.5189^. 

•Species  foliis  longe  subulatis,  nervo  continuo  dignoscenda. 

223.  Ambltstboium  AUSTRO-HTOROPniLUM  Broth.,  n.sp. 

Autoicum:  gracile,  caespitosum,  csespitibus  densiusculis,  pallide 
viridibus;  caullit  elongatus,  repens,  hie  ilHc  fusco-radiculoeus. 
laxe  foiiosus,  irregulariter  et  remote  subpinnatim  ramosus,  ramis 
patulis,  usque  ad  1*5  cm.  longis,  laxe  foliosis,  simplicibus;  yb/ta 
squarroso-patula,  concaviuscula,  e  basi  longe  decurrente,  ovata 
sensim  longe  lanceolato-subulata,  marginibus  erectis,  subula 
oxcepta  minutissime  denticulalis,  nervo  tenui,  in  subula  evanido, 
eel  I  ul  is  elongate  hexagonis,  basin  versus  brevioribus,  alaribus 
numerosis,  laxis,  oblongis;  bractem  jierichcetii  internse  erectae,  e 
basi  pallida,  lata  lanceolato-subulatse,  marginibus  subulie  minute 
serrulatse;  seta  2-3  cm.,  tenuis,  flexuosula,  rubra,  superne  lutes* 
cens;  theca  liorizontalis,  cylindracea,  sicca  curvata  et  sub  ore 
contracta,  fusco-Iutea;  operculum  ignotum. 

N.S.W  :  Mt.  Duval,  near  Armidale,  wet  places  among  grass 
in  gully  (Watts,  n.7386). 

224.  Plaoiotiikcium  NoViE  Sbelandia  Broth.,  n.sp. 

Dioicum :  robustum,  ciirspitosum,  csespitibus  densis,  mollibus, 
turgescentibus,  viridissimis,  nitidis;  caulis  elongatus,  procum 
bens,  parce  radiculosus,  dense  foiiosus,  subpinnatim  ramosus, 
ramis  patentibus,  plus  minusve  complanatis,  brevioribus,  obtusis 
vel  longioribus,  arcuatis,  sftspe  plus  minusve  attenuatis,  simplici- 
bus;  yo/ia  con  cava,  longe  decurrentia,  late  ovalia,  obtusa,  integra, 
lateral ia  asymmetrica,  nervo  furcato,  brevi  vel  usque  ad  medium 
folii  producto,  cellulis  elongate  sed  laxe  rbomboideis,  alaribus 
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brevioribus  et  laxioribus;  braetere  perichfBtii  late  vaginanteS} 
breviter  acuminata^,  iiitegra;;  seta  c  2*5  cm.  alia,  flexuosa,  rubra; 
theca  erect.a  vel  suberecta,  e  collo  brevi  oblongo-cylindrica, 
pallide  fusca,  Isevis;  opei-culum  conicum,  acutum. 

New  Zealand  :  Kelly's  Range,  Kelly's  Greek,  on  dripping 
rocks,  and  at  top  of  Otira  Qorge,  2830  ft.,  damp  rocks  in  scrub 
(T.  W.  Nay  lor  Beckett). 

Species  inflorescentia  dioica,  statura  robusta  foliorumque 
forma  faciiiter  dignosccnda. 

225  Plaoiothkcium  Nova  Valesia  Broth.,  n.sp. 

Antoiciitn:  robustiusculum,  ciespitosum,  ciespitibus  densis, 
turgescentibus,  lutescenti-viridibus,  nitidis ;  caulis  elongatus, 
repens,  per  totam  longitudinem  plus  minusve  fusco-radiculosus, 
densiuscule  foiiosus,  subpinnatim  ramosus,  ramis  patulis,  vix 
ultra  1  cm.  longis,  complanatulis,  simplicibus,  obtusis ;  folia 
concava,  vix  decurrentia,  dorsalia  et  ventralia  symmetrica, 
ovato-Ianceolata,  lateralia  asymmetrica,  ovata,  breviter  sed 
anguste  acuminatis,  marginibus  erectis,  apice  minutissime  serru- 
latis  vel  subintegris,  nervis  binis,  brevissimis,  cellulis  laxe 
elongate  rhomboideis,  alaribus  brevioribus  et  laxioribus;  bracleoi 
perichastii  vaginantes,  subulato-acuminatw,  integne;  8€ta  1*5  cm. 
alta,  pallide  rubra.     C»tera  ignota. 

N.S.W.:  Richmond  River,  Skinner's  Creek,  on  rock  (Watts, 
n.5619)  and  log  in  Byron  Creek  (Watts,  n  5839). 

Species  PL  iatnprostachydi  (Hamp.)  Jseg.,  affinis,  sed  foliis 
vix  dccurrentibus,  lateralibus  anguste  acuminatis,  apice  minu- 
tissime serrulatis,  laxius  areolatis  optime  diversa. 

226.  Vesiculakia  rivalis  Broth.,  n.sp. 

Anloica :  gracilis,  ciespitosa,  ca^pitibus  laxiusculis,  depressis, 
saturate  viridibus,  opacis;  caulin  elongatus,  repens,  )  er  totam 
longitudinem  fasciculatim  fusco-radiculosus,  laxiuscule  foiiosus, 
pinnatim  ramosus,  ramis  patulis,  complanatis,  vix  ultra  1  cm. 
longis,  cum  foliis  c.  2  mm.  latis,  simplicibus,  obtusis;  y(>/ia  ramea 
Jateralia  patula,  concava,  plus  minusve  asymmetrica,  ovalia, 
raptim  plus  minusve  longe  cuspidata,  marginibus  erectis,  iute- 


596      AUSTRALiXN,   TASMANUN,    AND   NEW   ZBALAVD   MOSSkfl. 

gerriiuis,  enervia,  cellulis  Isxe  ovali-  vel  obi  on  go- hex  agon  is 
(superioribus  3:1  vel  4:1),  basin  versus  longioribus,  ventralia  et 
dorsalia  multo  minora,  symmetrica,  ovato-lanceolata;  seta  I  '5cin., 
pallide  rubra;  fheca  nutans,  ovalis,  c.  1  mm.  longa,  sicca  deoper- 
culata  sub  ore  constricta,  fusca;  operculum  e  basi  convexa  acute 
apiculatum. 

N.S.W.  :  Richmond  River,  rock  in  Whian  Creek  (Watts, 
n.5666). 

Species  V.  pinutUufo!  (C.  Miill.)  valde  aflinis,  sed  foHis  lati- 
oribus,  cellulis  laxioribus,  firmioribus  di^noscenda. 
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NEW  AUSTRALIAN  SPECIES  OF  CARAhlD.E  BELONG- 
ING TO  THE  TRIBE  SVARITIM, 

[colkoptera.] 

By  Thomas  G.  Sloank. 

It  had  been  my  intention  to  have  reviewed  the  tril)e  Scaritini 
as  represented  in  Australia,  as  a  whole,  and  to  have  dealt  with 
the  classification  of  the  genera,  and  the  arrangement  and  syno- 
nymy of  the  species;  but  the  realisation  of  this  idea  has  had  to  l>e 
postponed,  so  that  only  the  new  species  (including  the  interest- 
ing species  found  by  Mr.  H.  W.  Brown  in  the  Murchison  District 
of  Western  Australia,  at  Cue  and  Anketell)  which  have  accu- 
mulated in  my  hands;  and  for  which,  in  some  cases,  my  corres- 
pondents are  waiting  for  published  names,  are  dealt  with  herein. 

Rh  Y80CARA,  n.gen 

Allied  to  Clirina.  Head  irregularly  and  strongly  longitudin- 
ally furrowed,  the  median  furrow  deep;  front  with  a  strong 
transverse  ridge  behind  median  part  of  clypeus;  supra-antennal 
plates  wide,  obliquely  tumid  in  front  of  eyes,  external  margin 
bordered;  clypeus  strongly  angularly-emarginate,  lateral  parts* 
rounded;  eyes  large,  globose.  Antefiiue  short,  incrassate;  two 
basal  joints  glabrous,  third  cylindrical,  hardly  shorter  than 
second,  sparsely  setulose;  joints  5-11  short,  wide,  pubescent. 
Me^Uum  with  prominent  median  tooth;  a  setigerous  puncture 

•  It  is  now  proposed  to  use  the  term  lateral  jMrt**  for  the  nide-pieces  of 
the  clj'peus  »ituate<l  l»etween  the  median  part  of  the  clypeus  and  the  supm- 
antennal  plates  of  the  head.  Hitherto,  I  have  folIoM'ed  Putzej's  in  calling 
these  side-pieces  the  '"wings"  of  the  clypeus,  but  there  are  decided  c»hjec- 
tions  to  the  use  of  the  military  t«rm  trmtj  fr>r  t]ie  lateral  pai't  of  a  Ixxl}'- 
segment;  therefoi'e,  it  is  better  to  dis^tontinue  its  use. 
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\)eside  each  basal  angle.  ProthwcLX  short,  transverse,  convex, 
widest  at  posterior  angles,  strongly  narrowed  to  apex;  basal  curve 
short,  inner  angles  hardly  marked;  apex  truncate;  anterior  angles 
rounded;  lateral  furrow  wide,  closed  behind  by  a  transverse  ridge 
connecting  border  with  pronotum  at  posterior  angles;  two  lateral 
setigerous  punctures  as  in  Clirina;  anterior  transverse  sulcus 
deep.  Elytra  stout,  convex,  strongly  striate-punctate;  striae  free 
at  base;  interstices  convex,  most  strongly  so  on  apical  declivity, 
extremities  of  2-6  distant  from  apex,  seventh  convex  on  apical 
declivity.  Ventral  segmenti  transversely  sulcate.  Prastertium 
convex,  wide  between  coxa?;  intercoxal  declivity  transversely 
sulcate;  peduncle  with  a  concavity  on  each  side;  metasternum 
not  long.  Legs  stout;  anterior  femora  short,  wide;  anterior 
tibiie  large,  3- dentate,  teeth  strong,  upper  one  opposite  insertion 
of  upper  inner  spine,  middle  one  before  insertion  of  inner  apical 
spine,  apical  one  long,  stout,  curved  outwards,  obtuse  at  apex; 
middle  tibife  incrassate,  with  a  strong  apical  spur  and  an  obtuse 
prominence  on  outer  side  above  apical  spur ;  posterior  coxie 
contiguous. 

A  new  genus  has  seemed  necessary  for  the  reception  of  this 
remarkable  species,  which,  in  facies,  resembles  the  species  of  the 
American  species  Aspidoglossa,  though  it  is  not  allied  to  that 
genus.  I  know  of  no  species  nearly  allied  to  it;  probably  its 
position  is  between  Dynchirius  and  Clivina,  Attention  may  be 
drawn  to  the  lateral  furrow  of  the  elytra,  in  which,  towards  the 
base,  the  punctures  of  the  normal  eighth  stria  of  the  Carabida^ 
may  be  seen,  as  well  as  those  of  the  seventh  stria;  between  these 
rows  of  punctures,  the  umbilicate  punctures  of  the  normal  ninth 
interstice  occur;  the  ninth  interstice  itself  is  lost  in  the  lateral 
furrow,  as  is  always  the  casein  Clivina,  though  not  in  Dyschiriut, 

RhTSOCARA    CRA88A,  n.Sp. 

9.  Robust,  convex,  winged.  Head  rugose,  eyes  prominent, 
clypeus  with  median  part  deeply  emarginate,  not  divided  from 
lateral  parts;  prothorax  short,  subtrapezoid;  elytra  truncate  at 
base,  strongly  punctate-striate,  striae  entire,  fi\e  inner  ones  free 
at  base,  submarginal  humeral  carina  obsolete:  prostcrnum  witli 
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intercoza]  part  cordiform,  narrow  and  longitudinally  sulcate 
anteriorly;  pro-episterna  smooth;  lateral  cavities  of  peduncle 
smooth;  metastemum  longer  between  median  and  posterior  cox al 
cavities  than  the  length  of  the  posterior  cox»;  legs  stout : 
anterior  tibiee  strongly  3-dentate;  intermediate  tibiae  thick,  wide 
at  apex,  a  strong  obtuse  external  spur  at  apex:  posterior  tibia* 
short,  incrassate.     Black. 

Head  not  large  (1*6  mm.  across  eyes);  front  strongly  rugose; 
clypeus  with  median  part  deeply  emarginate,  lateral  parts 
rounded  externally,  not  divided  from  median  part  on  anterior  mar- 
gin, concave^  the  inner  margin  of  this  concavity  sharply  defining 
the  median  part;  supra-antennal  plates  large,  rounded  externally 
divided  from  lateral  parts  of  clypeus  by  a  sinuosity;  eyes  globose, 
prominent.  Labrum  7-setose.  Talpi  stout.  Antenna?  short, 
raoniliform,  incrassate,  second  joint  longer  than  third.  Pro- 
thorax  smooth,  convex,  broader  than  long  (2-1  x  2*75  mm.), 
widest  just  l)efore  posterior  marginal  puncture,  strongly  and 
roundly  narrowed  anteriorly  (ant.  width  1*7  mm.);  basal  curve 
short;  anterior  margin  truncate;  anterior  line  deeply  impressed: 
lateral  channel  wide;  border  strongly  developed,  particularly  on 
each  side  of  basal  curve,  not  sinuate  on  each  side  of  base,  inner 
basal  angles  not  marked.  Elytra  truncate-oval  (5x2*9  mm.), 
convex,  abruptly  declivous  at  Ixase,  strongly  declivous  to  apex; 
strife  deep,  strongly  punctate  the  punctures  reaching  apical 
extremity — seventh  entire;  interstices  convex,  sixth  and  seventh 
uniting  at  base  to  enclose  sixth  stna,  eighth  narrow  on  apical 
carve.  Intercoxal  declivity  of  pi*osternum  narrowed  and  strongly 
transversely  sulcate  in  middle.  Anterior  femora  short,  thick, 
compressed;  anterior  tibise  stout,  strongly  3-dentate,  apex  stout 
and  curving  outwards;  posterior  trochanters  shortly  subreniform, 
obtusely  pointed  at  apex.     length,  8*6,  breadth  2*9  mm. 

H<ih, — Northern  Territory.  Type  in  Coll.  Sloane  (unique); 
given  to  me  by  Mr.  C.  French. 

A  very  remarkable  and  isolated  species,  representing  a  new 
genus  among  the  Australian  Clivinides.  The  head  diifers  from 
that  of  all  Australian  species  of  Cfitniui  by  the  strong  rugosity 
of  the  front;  the  clypeus,  too,  is  more  triangularly  emarginate 
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than  in  any  of  our  species  of  Clivina.  The  short,  subtrapezoid 
prothorax,  with  the  border  thick  behind  the  posterior  angles, 
and  not  curved  downwards  to  meet  the  median  basal  part  of  the 
liorder;  the  truncate,  strongly  punctate-striate  elytra,  with  the 
five  inner  stnie  free  at  the  base,  and  the  third,  fifth,  and  seventh 
interstices  strongly  developed  on  the  apical  declivity:  together 
with  the  four  posterior  tibia"  stout  and  wide,  are  characteristic, 
unusual  features  of  this  species.  I  have  been  unable  to  see  any 
trace  of  the  usual  four  setigerous  punctures  of  the  third  elj^tral 
interstice.  In  a  general  way,  it  has  the  appearance  of  a  stoutly 
built  species  of  the  genus  A9pidogh»9a, 

Cliviita  bkunnicolok,  n.sp. 

• 

Allied  to  C.  riverime  SI.:  parallel,  depressed.  Head  similar 
to  that  of  C,  obliquata  Putz.,  and  resembling  that  of  C.  riverino! 
SI.:  prothorax  subquadrate:  elytra  sulxlepressed,  strongly  punc- 
tate-striate,  fifth,  sixth,  and  seventh  stria*  entire,  fifth  joining 
sixth  at  base,  a  humeral  carina  at  base  of  seventh  and  eighth 
interstices;  prosternum  with  intercoxal  part  very  narrow  ante- 
riorly, episterna  minutely  shagreened  under  a  lens,  and  with 
lightly  impressed  wavy  striolie;  anterior  tibift*  3-dentate.  Brown- 
ish, head  and  prothorax  piceous- brown,  legs  fuscous-red. 

Head  large:  vertex  wide  between  facial  carinas,  punctate: 
facial  carina^  elongate,  well  develope<]:  facial  sulci  recurved 
(recurved  part  longer  and  less  oblique  than  in  C  obliq^uUa), 
Prothorax  depressed,  wide  (1-9  x  2*1  mm.).  Klytra  lightly  and 
widely  subconvex,  hardly  wider  than  prothorax  (4  x  2*15  mm): 
strife  punctate,  extending  on  to  apical  declivity,  seventh  well- 
marked,  entire,  finely  punctulate  before  apical  curve.  Anterior 
femora  wide,  lower  side  arcuate;  anterior  tibiie  wide,  strongly 
3-dentate,  with  a  small  prominence  above  upper  tooth:  inter- 
mediate tibiae  with  ante-apical  spur  well  developed  Length  7*7, 
breadth  2' 15  mm. 

Hah,  North-West  Australia  :  King's  Sound  (Froggatt  and 
W.  D.  Dodd).     Type  in  South  Australian  Museum. 

This  is  the  species  I  have  referred  to  in  these  Proceedings 
(1896,  p.276)  as  a  variety  of  C,  rirerince.     An  examination  of 
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three  specimens  from  the  South  Australian  Museum,  ticketed 
"Derby,  W.  D.  Dodd,"  indicates  that  it  is  a  distinct,  though 
closely  allied  species.  From  C.  rirerincn,  it  differs  by  its  brown- 
ish colour,  less  depressed  form  (especially  of  elytra);  elytra  more 
strongly  striate,  the  lateral  striae  strongly  impressed. 

Clivina  dampieri,  n.sp. 

Narrow,  cylindrical.  Front  depressed,  punctate;  prothorax 
longer  than  broad;  elytra  strongly  punctate-striate,  fourth  and 
fifth  strife  confluent  at  base,  seventh  entire,  eighth  interstice 
carinate  at  base;  prosternum  with  intercoial  part  attenuate 
anteriorly,  epistema  feebly  shagreened,  overhanging  anteriorly; 
anterior  femora  wide,  posterior  margin  of  lower  side  rounded, 
anterior  tibiee  4-dentate.     Ferruginous. 

Head  ordinary:  front  punctate;  vertex  without  punctures  in 
middle,  a  few  punctures  on  each  side  of  extremities  of  facial 
carinse,  these  short;  clypeus  not  divided  from  front,  clypeal 
elevation  lightly  raised,  arcuate,  median  part  emarginate-trun- 
cate,  bordered,  angles  slightly  more  prominent  than  lateral 
parts,  divided  from  them  by  an  angular  notch,  lateral  parts 
small;  supra-antennal  plates  raised,  declivous  to  facial  carinse; 
eyes  convex,  not  much  more  prominent  than  supra-antennal 
plates,  standing  out  sharply  from  head  at  base.  Prothorax 
longer  than  broad  (1*35  x  1*2  mm  ),  hardly  narrowed  anteriorly, 
declivous  to  base,  smooth  (a  few  striolse  near  sides);  lateral  basal 
impressions  obsolete;  border  narrow,  not  curving  downwards  at 
junction  with  basal  border,  inner  basal  angles  marked.  Elytra 
a  little  wider  than  prothorax  (2*6  x  1*35  mm.),  parallel,  strongly 
declivous  to  apex;  base  lightly  emarginate;  shoulders  rounded 
but  marked;  striae  strongly  impressed,  entire;  interstices  convex, 
depressed  on  apical  declivity.  Length,  5-5*5;  breadth,  1  '35-1  '5mm. 

^o6.— North- West  Australia:  Carnot  Bay.  Type  in  Coll. 
Sloane. 

Three  specimens  are  before  me,  one  received  from  Mr.  C. 
French  as  from  Carnot  Bay,  and  two  belonging  to  the  South 
Australian  Museum,  from  the  Blackburn  Coll.,  ticketed 
"N.W.A." 

47 
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Allied  to  6'.  bovilUE  Blkb.,  but  much  smaller,  more  cylindrical, 
more  parallel;  protliorax  longer,  less  narrowed  to  apex.  Com- 
pared with  a  species  from  Fortescue  River  (South  Australian 
Museum  Coll.),  and  Cue  (Coll.  Sloane)  which  is  hardly  larger 
(length  5-6 mm.),  and  which  seems  to  me  a  dwarfed  form  of  C. 
bainllxe,  it  differs  by  prothorax  longer  than  broad,  less  narrowed 
to  apex;  eyes  less  roundly  prominent;  vertex  depressed;  facial 
carinse  shorter.  I  am  unable  to  compare  it  with  C,  ausiraliea 
SI.,  from  the  description  of  which  it  differs  by  size  larger;  clypeus 
with  median  part  more  strongly  separated  from  lateral  parts; 
facial  sulci  not  ^'recurved";  elytra  more  strongly  striate. 

Clivina  bxilis,  n.sp. 

Parallel-elongate.  Head  small,  eyes  not  protuberant,  clypeus 
with  median  part  angulate  on  each  side;  prothorax  longer  than 
broad,  punctate;  elytra  long,  parallel,  punctate-striate,  fourth 
stria  free  at  base,  seventh  interstice  narrowly  carinate  near  base, 
eighth  carinate  near  apex:  presternum  with  intercoxal  part 
attenuate  anteriorly,  posterior  declivity  not  transversely  sulcate; 
anterior  femora  with  posterior  margin  of  lower  side  roundly  pro- 
tuberant in  middle;  anterior  tibise  4-dentate.  Ferruginous- 
testaceous. 

Head  wide  and  convex  between  eyes,  finely  punctate;  clypeus 
with  median  part  advanced,  decidedly  angulate  on  each  side 
(these  intermediate  angles  sharply  marked),  lateral  parts  rect- 
angularly angulate,  a  triangular  notch  dividing  lateral  parts 
from  supra-antennal  plates.  Prothorax  depressed,  long  (1  x  0*7 
mm.),  parallel  on  sides;  anterior  margin  truncate;  anterior 
angles  obtuse;  lateral  border  narrow,  lightly  sinuate  near  apex, 
inner  angles  of  base  obtuse.  Elytra  long,  narrow  (2  x  0*75mm.), 
parallel  on  sides;  striae  entire,  not  deep,  seventh  strongly  im- 
pressed for  the  whole  length.  Prosternal  epistema  strongly 
transversely  striolate  near  outer  margin.  J^ength,  3*8;  breadth, 
0-75  mm. 

I/ab. — Port  Darwin  (Dodd).     Type  in  Coll.  Sloane  (unique). 

A  very  distinct  species,  which  may  be  placed  near  C.  er%br\firant 
SI.,  but  also  shows  some  aiiinity  to  C.  caro^iata  Putz.     It  is  the 
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most  elongate,  and  most  depressed  of  the  small  Australian  species 
of  Clivina,  Such  species  as  C  iuconspicua  SI.,  C,  crihrifrons 
81.,  and  C.  nana  SI.,  seem  of  quite  robust  form  beside  it.  Its 
small  size,  slender  form,  head  with  non-prominent  eyes,  clypeus 
decidedly  quadri-angulate,  prothorax  long  with  upper  surface 
punctate,  and  elytra  with  fourth  stria  free  at  base,  are  features, 
which,  takfn  together,  help  to  distinguish  it  readily  from  all 
other  Australian  species. 

Clivina  fbmoralis,  n.sp. 

Elongate,  parallel.  Head  subdepressed,  punctate,  clypeus 
emarginate  (as  in  C  sellatay  etc.);  prothorax  longer  than  broad, 
subdepressed;  elytra  punctate-striate,  fourth  and  fifth  striae 
uniting  at  base,  basal  striole  of  6rst  interstice  obsolete  (faintly 
perceptible  only  on  basal  declivity),  eighth  interstice  carinate  at 
base;  anterior  femora  strongly  lobate  on  lower  side;  anterior 
tibie  4-<lentate.     Ferruginous. 

Head  rather  depressed;  front  and  vertex  punctate;  clypeus 
not  di\ided  from  front,  clypeal  elevation  slightly  raised,  roundly 
truncate,  anterior  margin  of  clypeus  lightly  emarginate,  median 
part  not  divided  from  lateral  parts;  supra- antennal  plates  de- 
cidedly divided  from  lateral  parts  of  clypeus,  declivous  to  frontal 
impressions;  facial  sulci  shallow;  eyes  not  large,  deeply  set  in 
orbits,  convex,  but  not  greatly  more  prominent  than  supra- 
antennal  plates.  Prothorax  smooth,  longer  than  broad  ( 1  '5  x  1  '3 
mm.),  very  lightly  narrowed  anteriorly;  disc  rather  depressed 
along  median  line;  basal  declivities  very  short;  lateral  basal 
impressions  linear,  distinct.  Elytra  parallel,  a  little  wider  than 
prothorax  (3x1*45  mm.),  subcylindrical;  strife  strong,  entire, 
seventh  strongly  marked  in  all  its  course;  interstices  convex. 
Prosternum  with  intercoxal  part  attenuate  anteriorly,  trans- 
versely sulcate  on  base;  epistema  lightly  overhanging  anteriorly, 
finely  shagreened,  a  few  fine  transverse  striolse  near  sides. 
Anterior  coxse  prominent  at  apex  beneath  femora ;  anterior 
femora  with  posterior  margin  of  lower  side  strongly  raised  into 
a  wide  obtuse  prominence  at  middle;  intermediate  tibise  with 
ante-apical  spur  well  developed.    Length,  5*5;  breadth,  l'45mm. 
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2Iab. — North- West  Australia  :  Fortescue  River,  Hammersley 
Range  (W.  D.  Dodd).  Unique  iu  South  Australian  Museum 
Coll. 

This  species  is  such  an  important  one,  connecting  C.  pune- 
taticeps  Putz.,  with  C.  /erruginea  Putz.,  etc.,  that  I  have  ven- 
tured to  describe  it  on  a  single  specimen.  It  can  be  readily 
separated  from  all  other  A  ustralian  species  of  the  genus  CHvina 
by  the  presence  of  the  following  two  characters  which  occur 
together  in  no  other  Australian  species,  viz.,  (a)clypeu8  emargin- 
ate  as  in  C.  sellaia  Putz.;  (6)  femora  with  posterior  margin  of 
lower  side  strongly  lobate;  the  lobe  is  about  half-way  between 
the  point  of  the  coxa  and  the  apex  of  the  femur,  and  is  more 
suddenly  raised,  and  more  prominent  than  in  C  puneiaiieep$ 
Putz.,  or  C.  tumidipes  SI. 

Clivina  darwini,  n.sp. 

Robust,  convex.  Head  wide,  clypeus  deeply  truncate-emar- 
ginate;  prothorax  as  broad  as  long  (2  x  2  mm.),  anterior  angles 
marked;  elytra  oval,  fourth  and  fifth  striie  uniting  at  base, 
seventh  and  eighth  interstices  uniting  at  base  to  form  a  short 
carina,  eighth  interstice  not  indicated  by  a  carina  near  apex; 
prosternum  with  intercoxal  part  wide  anteriorly,  basal  declivity 
non-sulcate,  episterna  shagreened,  finely  transversely  striolate; 
metasternum  between  intermediate  and  posterior  ooxie  shorter 
than  posterior  coxae,  episterna  small  and  short;  anterior  tibiie 
3-dentate.  Piceous-black,  undersurface  and  legs  reddish-piceous, 
antennie  and  palpi  ferruginous. 

Head  large,  convex;  eyes  prominent,  clypeus  deeply  and  widely 
truncate-emarginate  (as  in  C.  frogycUti  SI.);  lateral  parts  of 
clypeus  not  divided  from  median  part,  lightly  and  roundly 
advanced;  supra-antennal  plates  rounded  externally,  divided 
from  lateral  parts  of  clypeus  by  a  light  sinuosity.  Prothorax 
convex  (2x2  mm.),  lightly  narrowed  anteriorly;  anterior  maigin 
truncate;  anterior  angles  well  marked,  subrectangular;  basal 
curve  short.  £lytra  oval  (3*7  x  2*1  mm.),  convex;  shoulders 
rounded;  strie  deep,  finely  crenulate;   interstices  convex  near 
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base,  depressed  on  apical  declivity;  submarginal  humeral  carina 
short,  feebly  developed.     Length,  5*5-7;  breadth,  1*65-2  mm. 

Hab. —  Port  Darwin  (Dodd,  several  specimens).  Type  in  Coll. 
Sloane. 

Closely  allied  to  Cfroggatti  SI.,  with  which  it  agrees  in  shape 
of  head  and  elytra,  but  differs  by  smaller  size;  prothorax  with 
anterior  angles  prominent  (not  rounded  off);  elytra  with  eighth 
interstice  not  showing  as  a  carina  on  apical  curve;  metastemum 
shorter,  the  metepisterna  much  smaller  and  shorter. 

ClIYINA    KER8HAWI,  n.sp. 

Allied  to  C.  elegans  Putz.  :  elongate,  lightly  convex.  Clypeus 
emarginate-truncate,  lateral  parts  advanced;  prothorax  longer 
than  broad,  narrowed  to  apex;  elytra  subdepressed,  strongly 
puDctate-striate,  fourth  stria  joining  fifth  at  base,  interstices 
convex,  eighth  obsolete  on  apical  curve;  prosternum  with  inter- 
coxal  part  wide;  peduncle  smooth,  concavities  impunctate;  meta- 
sternuni  and  metepisterna  short;  anterior  tibife  3-dentate;  inter- 
mediate tibiae  with  external  spur  above  apex.  Black;  antennae, 
tarsi,  and  palpi  piceous-red. 

Head  smooth;  facial  carinie  narrow,  a  slight  impression  divid- 
ing them  from  supra-antennal  plates;  clypeus  with  lateral  parts 
prominent,  rounded,  median  part  truncate;  eyes  prominent. 
Prothorax  smooth,  a  little  broader  than  long  (3*4  x  3*6  mm.), 
narrowed  to  apex  (2  6  mm.),  sulxlepressed;  basal  declivity  short; 
border  narrow,  hardly  interrupted  at  basal  angles,  not  wide  at 
anterior  angles.  Klytra  subdepressed,  oval  (7  6  x  3*75  mm.); 
striae  well  marked  to  apex,  strongly  impressed  and  decidedly 
crenulate;  seventh  interstice  lightly  carinate  at  base;  posterior 
setigerous  puncture  of  third  interstice  near  extremity  of  fourth 
striav     Length,  12-13*7;  breadth,  3*1-3*75  mm. 

Ilah, — Tropical  Queensland  :  Claudie  River  (J.  A.  Kershaw). 
Type  in  the  National  Museum,  Mell)ourne. 

In  facies,  resembling  C  elegant  Putz.,  but  cliffering  by  antenna* 
longer  and  less  moniliform  (joints  4-1 1  not  so  short,  wide,  and 
bead-like);  facial  carinae  more  or  less  divided  from  supra-anlennal 
plates;  orbits  projecting  less  strongly  from  head  behind  eyes; 
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peduncle  smooth;  elytra  more  deeply  crenulate-striate,  interstices 
more  convei,  eighth  obsolete  on  apical  carve;  metastemoni 
longer  between  middle  and  posterior  coxie.  From  C  ahbreviaia 
Putz.,  it  can  l)e  differentiated  readily  by  the  less  moniliform 
antennie,  and  smooth  peduncle  From  C  o6/t^fco2/f#  SI.,  it  may 
be  separated  by  its  more  depressed  form;  metastemum  much 
shorter  between  coxal  cavities,  etc.  And  from  C,  breviMiema  SI., 
by  its  more  depressed  shape  ;  longer  prothorax  ;  elytra  more 
strongly  striate,  posterior  setigerous  puncture  of  third  interstice 
placed  near  apex,  etc. 

Gliyina  bkbvistbrna,  n  sp. 

Allied  to  C.  nyetosyloides  Putz.:  robust,  elongate-oval.  Head 
as  in  C,  nyctoiyloid^^  clypeus  widely  and  deeply  truncate- 
emarginate;  prothorax  hardly  broader  than  long,  strongly  nar- 
rowed anteriorly;  elytra  oval,  convex,  punctate-striate,  fourth 
stria  joining  fifth  at  base,  interstices  convex  on  disc,  eighth 
obsolete  on  apical  declivity,  submarginal  humeral  carina  feebly 
developed;  prosternum  with  intercoxal  part  wide  anteriorly,  pro- 
epistenia  smooth,  with  some  minute  wavy  transverse  scratches; 
lateral  cavities  of  peduncle  smooth;  metasternum  shorter  between 
intermediate  and  posterior  coxal  cavities  than  the  length  of  the 
posterior  coxie,  metepisterna  longer  than  broad;  antetior  tibiie 
3-dentate;  intermediate  tibiie  with  external  spur  near  apex. 
Black;  tibias  piceous;  tarsi  and  antennw  reddish-piceous. 

Head  large  (2*15  mm.  across  eyes);  sides  sloping  forward  ob. 
liquely  from  a  little  before  eyes  (a  very  slight  sinuosity  indicat- 
ing the  division  between  the  supra-antennal  plates  and  the 
lateral  parts  of  the  clypeus);  clypeus  with  median  part  truncate, 
lateral  parts  shortly  advanced,  oblique  on  inner  side.  Labrum 
7-setose.  Prothorax  of  almost  equal  length  and  breadth  (3-2  x  3*3 
mm.),  widest  a  little  before  posterior  angles,  strongly  narrowed 
anteriorly  (ant.  width  2*25  mm.),  deeply  declivous  to  base; 
anterior  angles  obtuse,  widely  bordered;  basal  curve  short. 
Elytra  oval  (6*7  x  3*7  mm.),  convex;  shoulders  rounded,  strin  all 
strongly  impressed  towards  base,  fifth  and  seventh  obsolete,  or 
nearly  so,  towards  apex.     Length,  11*5-15;  breadth,  3*5-4  mm. 
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/^a6.— Northern  Territory:  Pine  Creek  District.  Type  in 
Coll.  ttloane.  I  am  indebted  to  Mi.  C.  French  for  several 
specimens. 

Closely  allied  to  C.  nyctosyloidea^  but  differing  by  metastemum 
shorter  between  intermediate  and  posterior  coxal  cavities  than 
the  length  of  the  posterior  coxte;  prothorax  longer  (and,  there- 
fore, appearing  less  strongly  narrowed  to  apex);  elytra  with  the 
shoulders  more  rounded  off  (i,e,,  less  strongly  ampliate  from 
peduncle).  The  elytral  interstices  have  a  tendency  to  present 
four  irregular  raised  ridges  on  the  apical  declivity  formed  by 
the  first,  third,  fifth,  and  seventh  interstices;  a  similar  tendency 
is  noticeable  in  C.  nyetosyloides;  but,  owing  to  the  greater  con- 
vexity of  the  even  interstices  towards  the  apex  in  that  species, 
the  odd  interstices  are  not  so  conspicuous  as  in  C.  brevistemaf 
in  which  the  even  interstices  are  depressed. 

Laccoscaphus  doddi,  n.sp. 

Elliptical-oval,  robust,  convex.  Head  with  two  supraorbital 
punctures  on  each  side;  each  elytron  with  four  rows  of  deep 
foveiB,  and  a  row  of  small  lateral  ocellatc  punctures  not  placed 
in  fovete;  anterior  tibiee  3-dentate. 

Head  large  (3'dram.  across  eyes),  convex;  frontal  sulci  lightly 
divergent  backwards,  out- turned  to  define  the  posterior  margin 
of  the  lateral  frontal  spaces,  connected  by  a  rounded  impression 
defining  posterior  margin  of  median  frontal  space;  eyes  lightly 
convex,  not  prominent.  Prothorax  convex,  transverse  (2*6  x  3*9 
mm.);  anterior  margin  truncate;  anterior  angles  small,  hardly 
advanced ;  sides  subparallel  in  middle,  lightly  and  roundly 
narrowed  to  anterior  angles,  rounded  at  posterior  angles,  lightly 
sinuate  on  each  side  of  basal  lobe;  border  narrow,  lightly  re- 
flexed,  forming  a  thick  strongly  raised  ridge  on  basal  lobe;  two 
marginal  setigerous  punctures  on  each  side.  Elytra  convex, 
oval  (5'3  X  3*7  mm.);  base  widely  and  lightly  emarginate;  four 
rows  of  foveie  on  each  elytron,  first  (sutural)  row  with  two  small 
foveie  on  disc  and  two  on  apical  declivity,  second  and  third  rows 
with  five  or  six  fovea;,  fourth  row  with  four  fovea?;  border  nar- 
row, strongly  upturned  at  humeral  angles;  apical  curve  with  a 
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narrow  margin  on  each  side;  three  setigerous  punctures  on  each 
side  of  base.  Intercoxal  part  of  prostemum  with  a  setigeroub 
puncture  on  each  side  near  coxal  cavity.*  Posterior  trochanters 
with  a  setigerous  puncture.     Length,  11;  breadth,  3*7  mm. 

Ilab, — Port  Darwin  (Dodd).     Type  in  Coll.  Sloane  (unique). 

This  small  species  is  allied  to  L,  darwiniensis  Macl.,  from 
which  it  differs  by  its  black  colour,  smaller  size,  etc.  It  differs 
from  Z.  nuicleayi  81.,  by  its  shorter  and  more  convex  form;  eyes 
less  prominent;  border  of  elytra  and  prothorax  narrower;  elytral 
fovefe  smaller,  lateral  ocellate  punctures  not  placed  in  depres- 
sions, etc. 

Cakenum  lepidum,  n.sp. 

Elliptical,  convex.  Head  depressed,  frontal  sulci  short,  lightly 
divergent;  prothorax  transverse,  convex,  margins  wide,  posterior 
angles  rounded  off;  elytra  con\  ex,  widely  subemarginate  at  base, 
impunctate,  border  dentate  at  humeral  angles;  anterior  tibis 
3-dentate.  Head  and  undersurface  black ;  prothorax  black, 
becoming  violaceous  towards  sides,  border  viridescent;  elytra 
purple,  bluish-green  near  sides. 

Head  transverse  (6  mm.  across  eyes) ;  front  subdepressed  ; 
frontal  sulci  arcuate-sinuate,  lightly  divergent  backwards;  eyes 
subpromincnt:  intermediate  angles  of  clypeus  stout,  triangular, 
obtuse  at  apex ;  preocular  process  small,  rounded  externally. 
Antennte  submoniliform,  setaceous.  Prothorax  convex/ trans- 
verse (5*3  X  8*4  mm.);  sides  rounded,  anterior  angles  wide,  obtuse, 
decidedly  advanced;  posterior  angles  rounded,  not  marked;  basal 
curve  arcuate  on  each  side  lx;hind  posterior  angles,  lightly  sinu- 
ate on  each  side  of  base;  border  reflexed,  hardly  wider  at  pos- 
terior angles;  marginal  channel  wide;  base  shortly  lobate;  median 
line  strongly  impressed;  two  marginal  setigerous  punctures  on 
each  side.  Elytra  oval,  wider  than  prothorax  (13x9  mm.),  wide 
at  base;  border  folded  over  and  upturned  at  humeral  angles; 
lateral  channel  wide;  four  or  five  punctures  on  base  of  each 

*  A  similar  puncture  is  found  in  L.  daririnie.nsia'MarX^f  L,  cyanetM  Fabr., 
and  L.  humerafiM  81.,  but  not,  that  I  have  been  able  to  detect,  in  L,  iocn- 
losuu  Newni.,  L.  spencer i  Westw.,  and  L.  mdcltayi  81. 
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elytron;  a  row  of  closely  placed  punctures  along  lateral  margin: 
suture  strongly  impressed.  Anterior  tibiie  3-dentate;  inferior 
ridge  raised,  strongly  serrate;  apical  plate  dentate  at  apex  below 
tarsus.     Length,  24;  breadth,  9  mm. 

II ab, — W.A.:  Anketell,  Cue  District  (Brown).  Type  in  Coll. 
Sloane  (unique). 

A  distinct  species.  From  C.  irantversieolle  Chaud.,  and  C 
hrevicolle  SI.,  it  is  readily  distinguished  by  the  shape  of  the  pro- 
thoi^Lx,  which  is  less  subcjuadrate  and  transverse,  and  has  the 
posterior  angles  rounded  off,  not  widely  margined  and  prominent. 
From  C  leai  81.,  it  is  separated  by  size  larger;  form  less  convex; 
prothorax  more  rounded  on  sides,  more  widely  margined;  elytra 
far  less  convex,  wider  across  base,  lateral  border  much  wider. 
From  C.  niacleayi  Blkb.,  it  differs  by  head  with  preocular  pro- 
cesses (anterior  angles;  not  prominent;  prothorax  less  convex, 
margins  wider;  elytra  with  lateral  channel  wider. 

Cakbnum  leai,  n.sp. 

Elliptical-oval,  very  convex.  Head  with  frontal  sulci  short, 
one  supraorbital  puncture  on  each  side;  prothorax  transverse, 
lobate,  anterior  angles  prominent,  posterior  angles  rounded; 
elytra  very  convex,  Isevigate,  impunctate;  anterior  tibiie  3-dentate. 
Head  and  undersurface  black ;  prothorax  black,  with  wide 
bluish-green  margins;  elytra  nitid,  rich  purple  on  disc,  chaly- 
beous  towards  sides. 

Head  transverse  (6*2  mm.  across  eyes);  front  subdei)ressed: 
preocular  process  small,  rounded,  not  prominent;  frontal  sulci 
short,  deep,  hardly  divergent  l>ackwards;  eyes  convex,  not  very 
prominent.  Prothorax  transverse  (4*5  x  6*6  mm.),  convex, 
strongly  declivous  to  base;  a  light  impression  on  each  side  of 
base;  sides  subparal lei;  anterior  angles  narrow,  prominent;  basal 
angles  rounded;  basal  curve  short,  sinuate  on  each  side  of  base: 
basal  lobe  distinct,  narrowly  margined;  border  narrow,  hardly 
more  prominent  at  posterior  angles;  marginal  channel  narrow, 
slightly  wider  at  posterior  angles;  median  line  lightly  impressed. 
Elytra  oval (10  x  6*bmm.),  evenly  rounded  on  sides;  suture  deep; 
base  not  wide,  very  strongly  declivous  to  peduncle;  border  on 


610  NBW    AUSTRALIAN   8PBCIKS  OP  CAHABIDife, 

sides  hardly  divergent  to  humeral  angles;  lateral  border  narrow, 
strongly  folded  over  and  raised  at  humeral  angles;  marginal 
channel  narrow;  three  or  four  punctures  in  a  single  row  at  base 
of  each  elytron;  a  row  of  punctures  along  lateral  margins. 
Length,  19;  breadth,  6-8  mm. 

/^a6.  —  Queensland  :  Cunnamulla  (Hardcastle).  Type  in  Cc^l. 
Sloane. 

I  owe  my  single  specimen  of  this  brightly  ookrared  apecies  to 
the  generosity  of  Mr.  A.  M.  Lea.  It  most  resembles  0.  dhpmr 
Macl.,  but  differs  by  elytra  without  discal  punctures;  marginal 
border  and  channel  of  prothorax  and  elytra  narrower:  elytra 
more  convex,  side-border  of  base  less  divergent  to  the  bomeFal 
angles;  elytra  of  a  beautiful  shining  blue.  From  C  matlmyi 
Blkb.,  it  differs  by  head  with  anterior  angles  (preocular  pro- 
cesses) rounded,  not  prominent;  prothorax  much  less  narrowed 
anteriorly;  elytra  narrower,  more  convex,  base  narrower,  more 
abrupt,  side-borders  far  less  divergent  to  humeral  angles. 

Note, — There  is  uo  trace  of  the  usual  setigeroas  punctures  in 
the  lateral  channels  of  the  prothorax  in  the  specimen  before  me. 

Carenum  blackburni,  n.sp. 

Oblong-oval,  convex,  lievigate.  Head  with  one  supraorbital 
puncture  on  each  side;  prothorax  transverse,  anterior  angles 
strongly  porrect,  posterior  angles  widely  reflexed,  obtuse,  but 
marked,  base  lobate;  elytra  bipunctate  towards  apex,  humeral 
angles  prominent,  anterior  tibiae  3-deutate.  Black,  polished; 
marginal  channel  of  prothorax  and  elytra  obscurely  violaceous. 

Head  large  (5*2  mm.  across  eyes),  convex  on  occiput;  frontal 
sulci  deep,  parallel;  median  frontal  space  convex;  lateral  frontal 
spaces  abruptly  declivous  externally;  clypeus  with  median  part 
truncate,  intermediate  angles  widely  and  obtusely  triangular; 
preocular  sulcus  distinct,  short;  preocular  process  small;  eyes  a 
little  convex,  not  prominent.  Prothorax  convex,  transverse 
(4'15x7mm.),  about  equally  wide  at  posterior  and  anterior 
angles;  sides  subparallel,  a  little  narrowed  anteriorly;  anterior 
angles  prominent,  but  obtuse;  posterior  angles  rounded,  but 
marked;  base  decidedly  lobate;  border  narrow  in  middle  of  sides, 
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a  little  wider  anteriorly,  wide  at  posterior  angles;  median  line 
strongly  impressed;  one  marginal  setigerous  puncture  on  each 
side  at  posterior  angle.  Elytra  not  wider  than  prothoraz(9*3  x 
6*9  mm.),  convex,  lightly  rounded  on  sides;  base  widely  truncate- 
emarginate,  strongly  declivous,  a  few  punctures  on  each  side; 
border  reflexed,  erect  at  humeral  angles;  margin  wide,  especially 
on  apical  curve;  a  catcqiulate  row  of  evenly  and  rather  closely 
placed  punctures  along  sides.  Prosternum  with  intercoxal  part 
wide,  lightly  concave,  two  or  three  punctures  on  each  side.  I^gs 
rather  light;  anterior  tibiie  3-dentate;  intermediate  tibiae  not 
dentate  at  apex  on  outer  side.    Length,  18*5;  breadth,  7  mm. 

Hab. — South  Australia :  Nul labor  Plain.    Type  in  Coll.  Sloane. 

Two  specimens  were  given  to  me  by  Mr.  C.  French.  The 
position  of  this  species  is  in  the  C.  tmaraydulnni'^Toxx^  beside 
C,  inleriare  SI.;  it  can  be  readily  distinguished  from  the  latter 
by  size  smaller;  prothorax  less  quadrangularly  transverse,  pos- 
terior angles  more  obtuse,  far  less  marked,  base  much  more 
strongly  lobate;  elytra  with  humeral  angles  far  more  strongly 
marked  and  erect.  The  position  of  the  posterioi  marginal 
setigerous  puncture  at  the  posterior  angle  will  in  itself  differ- 
entiate it  from  C  emarginatnm  SI.,  in  which  this  puncture  is 
considerably  before  the  posterior  angle. 

Carenum  virsscens  si.,  var.  viridivbntris,  n.var. 

Robust,  convex.  Head  with  one  supraorbital  puncture  on 
each  side.  Prothorax  transverse  (3 '8  x  6*6  mm.),  rounded  at 
posterior  angles,  lobate;  two  marginal  punctures  on  each  side. 
Elytra  oval,  bipunctate.  Anterior  tibiae  3-dentate.  Green,  nitid; 
legs,  middle  of  prosternum,  metastemum,  and  abdomen,  also 
anterior  parts  of  head,  mandibles,  and  apical  ventral  segment 
black;  disc  of  prothorax  more  or  less  atrous.  Length,  17*8-20; 
breadth,  6 '8-7 '7  mm. 

Hab, — W.A. :  Cue,  Kalgoorlie,  Lake  Darlot.  Type  in  Coll. 
Sloane. 

This  form  differs  from  the  typical  C.  vire$cens  by  elytra  wholly 
greeii;  ventral  segments,  excepting  apical,  viridescent. 
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XoU, — There  seems  a  likelihood  that  C,  virescens  may  itself 
be  only  a  variety  of  C.  smaraydnlum  Westw.;  but,  at  present, 
C.  snuiragdulum  is  unknown  to  me  in  nature  Its  habitat  seemb 
to  be  the  Swan  River  district. 

Cakenum  browni,  n.sp. 

Elliptical-oval,  subdepressed,  Iwvigate.  Head  large,  frontal 
sulci  strongly  divergent;  prothorax  transverse,  sides  rounded, 
anterior  angles  porrect,  posterior  angles  rounded,  base  bisinuate 
and  widely  sublobate,  border  i*eflexed,  widest  at  posterior  angles, 
lateral  channel  wide,  3-punctate;  elytra  truncate-oval,  bipunc- 
tate  above  apical  declivity,  border  wide,  thickened  at  humeral 
angles,  obsolete  on  base;  anterior  tibiae  3-dentate.     Black. 

Head  transverse  (7  mm.  across  eyes),  lightly  narrowed  behind 
e3'e8,  depressed;  frontal  sulci  rather  short,  strongly  divergent 
posteriorly;  clypeus  sloping  gently  to  anterior  margin,  median 
part  wide,  truncate,  intermediate  angles  prominent,  triangular; 
preocular  sulcus  well  marked;  eyes  convex,  prominent.  Pro- 
thorax  transverse  (6*3  x  9*3  mm.);  margins  wide;  sides  rounded; 
anterior  angles  wide,  rounded,  strongly  advanced ;  posterior 
angles  rounded,  subprominent  near  basal  sinuosities:  basal  curve 
short,  bisinuate,  median  part  wide,  lightly  rounded  between 
sinuosities;  border  retlexed  on  sides,  wide  at  posterior  angles, 
narrow  on  middle  of  base;  marginal  channel  wide;  median  line 
lightly  impressed;  three  marginal  punctures  on  each  side,  the 
posterior  puncture  a  little  before  posterior  angla  Elytra  oval, 
hardly  wider  than  prothorax  (14*5  x  9'5  mm  ),  lightly  rounded 
on  sides:  base  wide,  lightly  emarginate:  apical  curve  wide,  even: 
humeral  angles  thick,  raised,  not  bordered  on  inner  side;  lateral 
l^order  reflexed,  thickened  at  humeral  angles,  closing  lateral 
channel  by  uniting  with  body  of  elytra:  lateral  channel  wide;  a 
transverse  row  of  four  fine  punctures  on  each  side  of  base;  a  row 
of  closely  placed  ocellate  punctures  along  sides.  Prostemum 
wide  l>etween  coxee,  two  or  three  setigerous  punctures  on  each 
side;  basal  declivity  wide,  abrupt,  its  outer  angles  projecting 
strongly  near  peduncle.     length,  28;  breadth,  9*5  mm. 

Uab, —  W.A. :  Anketell  (Brown).     Type  in  Coll.  Sloane. 
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I  received  this  fine  species  from  Mr.  H.  W.  Brown,  wlio  dis- 
covered it,  with  other  new  species,  at  Anketell,  70  miles  south- 
west of  Cue. 

It  can  be  compared  only  with  C.  emaryinatum  SI.,  var.  rrqualia 
SI.,  with  which  it  forms  a  separate  group  in  the  genus  Careinim, 
distinguished  by  having  the  posterior  marginal  seta  situated 
considerably  before  the  posterior  angle.  I  cannot  compare  it 
with  C.  emaryinatum  SI.,  but  from  its  var.  ftqnalis  SI.,  also  found 
by  Mr.  Brown  at  Anketell,  it  differs  by  head  more  narrowed 
behind  eyes,  frontal  sulci  strongly  divergent,  eyes  more  pro- 
minent; prothorax  less  convex,  less  declivous  to  sides,  more 
widely  margined,  three  marginal  setae  on  each  side;  elytra  with 
sides  of  base  not  bordered,  etc. 

Carknum  bmarginatum  si.,  var.  aqualis,  n.var. 

Elliptical-oval,  subparallel,  Isevigate.  Head  witli  frontal  sulci 
short,  subparallel,  one  supraorbital  seta  on  each  side.  Black, 
prothorax  and  elytra  with  a  faint  purple  tinge  in  lateral  channels. 

Prothorax  transverse  (5-4  x  8*6  mm.),  lobate,  of  equal  width 
(6*8  mm.)  at  base  and  apex;  anterior  angles  lightly  prominent; 
posterior  angles  rounded;  border  widely  reflexed,  especially  at 
posterior  angles;  lateral  channel  wide,  bipunctate,  the  posterior 
puncture  considerably  before  basal  angle.  Elytra  truncate-oval 
(14  X  8'75mm.),  bipunctate  above  apical  declivity;  humeral  angles 
prominent,  obtuse;  border  reilexed,  strongly  upturned  and  folded 
back  at  humeral  angles,  continued  along  sides  of  base.  Anterior 
tibiae  3-dentate;  posterior  coxae  and  trochanters  bearing  a  seti- 
gerous  puncture.     Length,  22-28;  breadth,  7*8-10  mm. 

Hab.  —  W.A,  :  Anketell  (Brown).     Types  in  Coll.  Sloane. 

Closely  allied  to  C,  emaryinatum  SI.,  the  typo  of  which  is  in 
Coll.  French,  at  the  National  Museum,  Melbourne,  and  with 
which  I  am  not  now  able  to  compare  it.  Judging  from  the  de- 
scription of  C.  emaryinatum^  the  form  found  by  Mr.  Brown  at 
Anketell  offers  the  following  evident  differences:-  form  more 
elongate;  elytra  not  more  emarginate  than  usual  in  the  genus: 
I  believe,  too,  that  the  posterior  angles  of  the  prothorax  are  less 
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marked.*  The  unusual  length  of  the  elytra,  in  proportion  to 
the  length  of  the  prothorax,  is  a  striking  character  of  C  emar- 
ginatum  var.  asqualis. 

Note, —  At  first,  I  considered  var.  t^qualig  a  distinct  species, 
but  having  been  given  a  specimen  by  Mr.  H.  M.  Giles,  taken  by 
him  on  the  Strelly  River,  which  has  the  prothorax  with  the 
posterior  angles  more  prominent  than  in  var.  cequalii,  and  which 
is  evidently  intermediate  between  the  typical  form  of  C.  emar- 
yinatum  and  var.  (EqtuUis;  I  have  thought  that  the  form  from 
Anketell  may  not  be  truly  distinct  from  C.  emaryinatum;  it  is, 
at  least,  a  variety  of  C  emaryinatuntf  which  seems  to  require  a 
name,  and  being  from  an  exsct  locality,  can  always  be  known, 
if  specimens  from  Anketell  are  before  one.  The  specimen  from 
Strelly  River  is  22  mm.  in  length. 

Carknum  nitidipks,  n.sp. 

Narrow,  cylindrical,  Iwvigate.  Head  large,  convex,  with  long 
strongly  divergent  frontal  sulci,  suborbital  antennal  scrobes 
divided  longitudinally  in  middle  by  a  short  oblique  ridge,  tw« 
supraorbital  punctures  on  each  side;  prothorax  a  little  broader 
than  long,  widely  lobat€  at  base,  two  marginal  setigerous  punc- 
tures on  each  side;  elytra  oval,  4 -punctate,  inflexed  margin  nar- 
row behind  first  ventral  segment;  anterior  tibia*  2-dentate. 
Head  atrous,  viridescent  on  lateral  frontal  spaces  and  occiput, 
gul«,  basal  part  of  mentum  on  each  side  of  median  tooth  brightly 
viridescent;  prothorax  atrous,  with  viridescent  tints  on  disc  and 
wide  brassy-green  basal  and  lateral  margins ;  undersurface 
brightly  viridescent  with  atrous  tints,  especially  on  middle  and 
near  sides;  elytra  brassy-green,  inflexed  margins  dark  purple, 
brightly  viridescent  in  middle  of  wide  anterior  part;  abdomen 
viridescent;  purplish-black  in  middle  (between  ambulatorial 
setae);  mesostemum  and  metasternum  black  with  side-pieces 
viridescent  (metasternum  viridescent  laterally  between  inter- 
mediate and  posterior  coxae);    legs,  antennae,  and  palpi  black; 

*  A  mistake  ocoura  in  the  deeoription  of  C  emarginatum  where  it  in 
written  **poRterior  angles  rounded  not  marked";  this  should  read  ** pos- 
terior angles  rounded  hut  marked/*  from  ni.v  MS.  notes. 
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posterior  cox»  laterally,  and  bottom  of  channel  of  lower  sides 
of  femora  iridescent. 

Head  convex  (3*5  mm.  across  eyes),  transversely  impressed 
behind  frontal  spaces;  frontal  sulci  long,  divergent  backwards, 
out-turned  anterior  part  lightly  impressed;  lateral  frontal  spaces 
lightly  depressed  near  frontal  sulci;  clypeus  with  median  part 
declivous,  truncate,  intermediate  angles  narrow,  prominent,  a 
punctiform  fovea  at  base  of  each  intermediate  angle,  the  usual 
clypeal  setigerous  puncture  placed  obliquely  outward  and  back- 
ward from  this  fovea;  preocular  prominences  small,  prominent, 
divided  from  lateral  frontal  space  by  a  sharply  defined  preocular 
sulcus;  eyes  depressed,  deeply  set  in  orbits,  these  sloping  gently 
to  sides  of  head,  not  thick  or  prominent.  Labrum  short.  Pro- 
thorax  a  little  wider  than  head  (3  5  x  3*7  mm.),  convex,  shortly 
and  rather  strongly  declivous  to  base,  subparallel  (hardly  rounded) 
on  sides;  basal  curve  short,  rounded  on  each  side,  strongly 
sinuate  on  each  side  of  basal  lobe ;  apex  truncate  between 
anterior  angles;  border  narrow,  reflexed,  wider  and  prominent 
at  anterior  angles  (these  obtuse).  Elytra  oval  (6*8  x  3-8  mm.), 
convex  ;  base  truncate,  lightly  subemarginate  at  suture,  deeply 
declivous  to  peduncle;  apex  strongly  declivous,  rounded;  suture 
strongly  impressed;  border  narrow,  folded  back  and  prominent 
at  humeral  angles;  four  punctures  on  each  side  of  base  (three 
near  humeral  angle  on  a  depressed  space,  the  fourth  larger, 
placed  half-way  between  the  suture  and  the  three  humeral  punc- 
tures); a  row  of  rather  closely  placed  punctures  along  lateral 
margins.  Intercoxal  part  of  prosteruum  narrow  posteriorly, 
with  a  setigerous  puncture  on  each  side  of  base  near  middle. 
Ventral  segments  3-5  with  a  puncture  on  each  side  of  middle, 
apical  segment  with  upturned  edge  foveate  on  each  side. 
Anterior  femora  wide,  compressed,  lower  side  sinuate  before 
apex;  intermediate  tibiae  stout,  incrassate,  with  an  apical  spur 
externally;  posterior  coxae  and  trochanters  each  with  a  setigerous 
puncture.     Length,  13*5;  breadth,  3*8  mm. 

Hab. — Port  Darwin  (Dodd).     Type  in  Coll.  Sloane. 

This   species  belongs   to  the  C.  ^uac^rtptinc^a/tim-group,  its 
affinity  being  towards  C.  diggle^i  Macl.,   which   it  resembles 


616  MIW   AUSTRALIAN   8PICIE8   OF  CARABIDJE, 

generally  in  size  and  appearance;  but  from  which  it  differs 
notably  by  its  brighter  colouring  (C.  diggltii  having  the  upper 
surface  of  the  head  merely  showing  some  obscure  purple  reflec- 
tions, mentum  wholly  black,  gulie  purple;  under-parts  of  pro- 
thorax,  inflexed  part  of  elytra,  and  ventral  segments  obscurely 
purple;  mesosternum  and  metastemum  wholly  black);  head 
larger,  with  preocular  sulcus  far  more  strongly  marked,  eyes 
more  depressed,  labial  palpi  far  less  securiform,  median  tooth  of 
mentum  longer,  narrower,  and  more  strongly  keeled;  prothorax 
shorter  (in  C  digglesiy  3*8  x3  8mm.),  anterior  angles  advanced 
(in  C.  digglesif  not  the  least  advanced):  elytra  with  inflexed 
margins  wider  anteriorly;  anterior  femora  narrower,  mucli  less 
strongly  sinuate  before  apex  on  lower  &id«*,  etc.  Compared  with 
C.  qiMdripunctatum  Macl.,  the  palpi  are  similar,  but  have  the 
apical  joint  of  the  labial  less  securiform;  antennae  shorter,  basal 
joint  shorter,  joints  6-11  shorter,  more  moniliform,  less  pubesc^ent. 
This  is  the  only  Carenum  known  to  me,  which  sliows  any  bright 
colouring  on  the  legs. 

Carenum  montanum,  n.sp. 

Narrow,  subcylindrical.  Head  with  frontal  sulci  long,  sub- 
parallel,  two  supraorbital  punctures  on  each  side;  prothorax  with 
anterior  angles  obtuse,  not  the  least  advanced,  two  marginal 
setigerous  punctures  on  each  side;  elytra  subdepressed  on  disc, 
4-punctate,  a  punctate  fovea  on  base  near  each  humeral  angle; 
anterior  tibiae  2-dentate.  Head  black,  violaceous  beneath  and 
behind  eyes;  prothorax  black,  with  metallic  tinge  towards  sides, 
particularly  near  posterior  angles;  elytra  nitid,  greenish-metallic, 
with  chalybeous  reflections;  prostemum  and  abdomen  violaceous. 

Head  large  (3*65  mm.  across  eyes),  convex,  transversely  im- 
pressed behind  vertex;  frontal  sulci  long,  hardly  divergent  back- 
wards, united  at  posterior  extremities  by  a  light  curved  impres- 
sion; clypeus  trisinuate  behind  labrum,  intermediate  angles  pro- 
minent ;  preocular  sulcus  obsolete ;  eyes  convex,  prominent, 
strongly  enclosed  behind,  more  prominent  than  postocular  part 
of  orbits,  these  rather  prominent.  Prothorax  hardly  as  long  as 
broad  (3-8  x  4  mm.),  lightly  convex;   sides  subparallel,  a  little 
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rounded  to  apex,  rounded  at  posterior  angles;  basal  curve  short, 
subsinuate  on  each  side;  basal  lobe  short,  wide,  rounded,  defined 
by  a  strong  transverse  impression  on  each  side;  border  narrow, 
equal;  marginal  channel  narrow,  shortly  but  distinctly  recurved 
at  anterior  angles;  an  impression  on  each  side  before  basal  lobe. 
Elytra  subcylindrical,  widely  depressed  on  disc,  parallel-oval 
(7*3  X  4  mm  );  a  strongly  impressed  discal  puncture  on  basal 
fourth  and  apical  third  of  each  elytron;  border  thick,  narrow,  a 
little  upturned  and  folded  over  at  humeral  angles;  lateral  channel 
well  developed,  seriate-punctate,  the  punctures  wide  apart, 
except  towards  base  and  apex ;  intra-humeral  fovea  of  base 
4-punctate.  Anterior  tibiae  bidentate;  intermediate  tibise  wide 
at  apex,  external  apical  spur  hardly  developed;  posterior  tro- 
chanters impunctate.     Length,  14*3;  breadth,  4  mm. 

Hab. — N.S.W.:  Ben  Lomond.  Type  in  Coll.  Sloane.  A  single 
specimen  occurred  to  me  under  a  log,  near  the  Ben  Lomond 
railway-station  (4500  feet),  in  December. 

Allied  to  C  tinctillatum  Newm  ,  but  differing  by  colour,  elytra 
4-punctate,  etc.;  in  these  respects  it  resembles  C.  diggleni  Macl., 
but  I  cannot  regard  it  as  conspecific  with  that  species.  Com- 
paring it  with  a  small  specimen  of  C.  digyleai  from  Brisbane,  I 
note  the  following  differences  :  frontal  sulci  less  strongly  diver- 
gent, tooth  of  mentum  narrower  and  more  pointed;  prothorax 
less  convex,  strongly  impressed  on  each  side  of  base;  elytra  much 
less  convex,  lateral  channel  well  developed,  and  with  its  punc- 
tures more  distant  from  one  another,  basal  punctures  placed  in 
a  well  marked  fovea  beside  each  humeral  angle;  posterior  tro- 
chanters impunctate;  intermediate  tibiae  wider  at  apex;  external 
apical  tooth  feeble,  far  less  developed. 

Carbnum  longulum,  n.sp. 

Elongate,  parallel.  Head  with  frontal  impressions  long, 
lightly  divergent,  suborbital  scrobes  to  receive  antennae  short, 
single,  two  supraorbital  set«  on  each  side;  prothorax  parallel  on 
aides,  widely  lobate  at  base,  anterior  angles  prominent,  two 
marginal  punctures  on  each  side;  elytra  hardly  wider  than  pro- 
thorax, depressed  on  disc,  4-punctate,  humeral  angles  obtusely 
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dentate,  Indexed  niargius  of  elytra  narrow  ;  anterior  tibiip 
2-dentAte.  Head  atro-viridescent:  pronotum  bright  green  with 
slightly  cupreous  tints  towards  sides,  atrous  in  middle  near 
anterior  margin;  elytra  golden-green,  disc  purple-black  near 
suture;  pro-episterna  with  viridesccnt  tints:  body  black,  nit  id, 
with  faint  viridescent  tints  on  siiies  of  ventral  segments;  legs 
piceous-black. 

Head  large  (4  mm.  across  eyes),  convex,  declivous  to  anterior 
margin,  transversely  impressed  across  occiput;  frontal  sulci  long, 
deep,  divergent,  frontal  spaces  convex,  middle  space  filling  all 
the  interval  between  posterior  extremities  of  frontal  sulci : 
clypeus  with  median  part  obsoletely  3-sinuate ;  intermediate 
angles  short,  obtuse;  eyes  deeply  enclosed  in  orbits,  not  pro- 
minent; suborbital  channel  short,  wide,  concave,  not  divided  by 
a  longitudinal  ridge;  submentum  strongly  raised  from  gula^; 
foveate  on  each  side  behind  gense.  Prothorax  a  little  wider 
than  head  (4*1  x  4'5  mm.),  convex,  strongly  declivous  to  posterior 
angles;  basal  area  defined  by  a  transverse  impression  ;  sides 
parallel,  rounded  at  posterior  angles,  sinuate  on  each  side  of 
base;  anterior  margin  truncate;  anterior  angles  slightly  pro- 
minent; border  narrow,  thickened  across  basal  lobe.  Elytra  of 
about  same  width  as  prothorax  (8*7  x  4*6  mm.),  subparallel  on 
sides;  base  truncate,  vertical  above  peduncle,  punctate;  disc 
depressed;  sides  strongly  and  roundly  declivous;  Lorder  narrow, 
thickened  towards  apex,  upturned  in  a  short  sul)dentiform  pro- 
minence at  humeral  angles;  a  closely  placed  row  of  punctures 
along  sides.  Ventral  segments  3-5  bipunctate;  reflezed  border 
of  apical  ventral  segment  not  foveolate  on  each  side.  Legs  long; 
anterior  femora  compressed;  anterior  tibia;  strongly  2-dentate, 
apical  plate  without  a  dentiform  process  below  tarsus;  inter- 
mediate tibiae  with  a  short  triangular  external  spur  at  apex: 
posterior  legs  long,  light;  posterior  trochanters  narrowed  to 
apex,  bearing  a  setigerous  puncture.  Length,  16*5;  breadth, 
4*6  mm. 

JIab. — Northern  Territory :  Darwin  (Spencer).  Type  in 
National  Museum,  Melbourne. 

Resembles  6*.  diyylesi  Macl.,  in  facies,  but  differs,  apart  from 
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colour,  hy  orbits  more  developed  behind  eyes,  suborbital  scrobes 
not  divided  by  an  oblique  ridge,  palpi  more  securiform,  especially 
maxillary:  prothorax  more  declivous  to  posterior  angles,  anterior 
angles  more  prominent;  elytra  with  disc  depressed  on  each  side 
of  suture,  punctures  along  sides  more  closely  placed. 

Var.  ATROViRiDis,  n.var.  Colour  not  so  bright  as  typical  form; 
prothorax  and  elytra  widely  margined  with  green,  having  no 
golden  tint;  anterior  angles  of  head  less  prominent;  elytra  not 
depressed  along  suture. 

//a6.  —  Queensland  :  Chillagoe  District  (Dodd).  Type  in  Coll. 
81oane. 

Specimens  taken  by  Mr.  F.  P.  Dodd  differ  considerably  from 
the  type  of  C  fongulnm  as  noted  above,  but  do  not  seem  more 
than  a  variety  of  that  species. 

Xote. — There  is  a  species  of  Car&num  in  my  collection  from 
North  Queensland  (my  specimens  are  from  Normanton,  Ather- 
ton,  and  Herberton)  which  I  have  ticketed  as  "C  diyylesi  Macl., 
var.  tropic^im^';  it  resembles  C,  longulum  var.  atraviridis  so 
closely  in  shape  and  colour,  that  it  is  hard  to  separate  them,  but 
differs  by  having  the  subocular  scrobes  divided  by  an  oblique 
longitudinal  ridge;  the  lateral  channel  of  prothorax  shortly  but 
decidedly  recurved  at  anterior  angles;  legs  siiorter  (especially 
posterior  tarsi);  palps  less  widely  securiform.  It  is  possible 
this  may  prove  to  be  conspecific  with  C\  angustipenne  Macl.,  but 
this  could  be  determined  only  by  comparison  with  the  type  of 
that  species,  to  which  I  have  not  access  at  present. 

Carknum  bximium,  n.sp. 

Narrow,  cylindrical.  Head  with  frontal  sulci  long,  divergent, 
labrum  emarginate;  prothorax  as  long  as  broad,  parallel  on  sides, 
posterior  angles  rounded,  sinuate  on  each  side  of  wide  basal 
lobe;  elytra  convex,  impunctate,  border  folded  over  and  raised 
at  humeral  angles ;  anterior  tibi»  2-dentate.  Black  ;  elytra 
coppery-green,  centre  of  disc  atrous 

Head  large,  convex  (3*2  mm.  across  eyes),  feebly  transversely 
impressed  behind  vertex;  frontal  sulci  long,  divergent,  extending 
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backwards  to  opposite  postocular  part  of  orbits;  clypeus  narrow, 
intermediate  angles  short,  obtuse,  median  part  emarginate;  pre- 
ocular  sulcus  obsolete;  eyes  convex,  rather  prominent;  postocular 
part  of  orbits  small  but  sharply  protuberant;  two  supraorbital 
punctures  on  each  side;  suborbital  scrobe  narrow  and  close  to 
gena,  an  oblique  ridge  forming  its  external  margin.  Labrum 
short,  emarginate,  six  equally  placed  setae  along  its  anterior 
margin.  Prothorax  convex  (3*4  x  3*4  mm.),  not  declivous  to  base 
in  middle;  sides  subparallel,  rounded  to  apex,  rounded  at  pos- 
terior angles,  strongly  but  widely  sinuate  before  base;  apex 
truncate;  anterior  angles  obtuse,  not  marked;  basal  lobe  wide, 
defined  by  a  strong  transverse  impression  on  each  side;  border 
narrow,  equal;  marginal  channel  shortly  but  distinctly  recurved 
at  apex;  median  line  strongly  impressed,  a  marginal  setigerous 
puncture  on  each  side  of  posterior  angle.*  Elytra  oval(6*5  x  3*5 
mm.);  suture  lightly  impressed;  border  thick,  narrow;  lateral 
channel  narrow,  not  altogether  closed  and  divided  from  basal 
punctate  impression  by  humeral  angle  of  border;  base  with  a 
light  oblique  transverse  impression  on  each  side,  these  impres- 
sions with  a  double  row  of  punctures  (four  punctures  in  lower 
row);  a  row  of  punctures  along  lateral  channel,  these  punctures 
wide  apart  in  middle.  Ventral  segments  convex,  3-6  bipunctate, 
sixth  with  a  fovea  on  each  side  of  apex  on  upturned  margin 
above  inner  apical  seta.  Posterior  trochanters  oval,  obtuse, 
iinpunctate.  Anterior  tibiae  2-dentate;  intermediate  tibiae  wide 
at  apex,  a  very  small  external  spur  at  apex.  Length,  13*5; 
breadth,  3*5  mm. 

Uah, — Australia.  Type  in  Coll.  Sloane.  I  obtained  this 
species  among  the  duplicates  of  the  Van  de  Poll  collection,  where 
it  was  ticketed  as  from  the  Richmond  River,  N.S.W. 

Very  distinct  in  the  genus  Carenum^  and  a  puzzling  species  to 
place  in  its  true  position;  the  emarginate  labrum  and  clypeus 
show  an  affinity  to  Carenidium  frenchi  SI.,  but  no  species  has 
yet  been  admitted  into  the  genus  Carenidium  which  has  the 


*  Tlie  usual  anterior  marginal  setigerous  puncture  is  not  present  in  my 
unique  specimen. 
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shoulders  of  the  elytra  augulate.  The  small,  upturned  protuber- 
ance at  the  humeral  angle  of  the  elytra  in  C,  eonmium  is  wliolly 
a  process  of  the  border,  and  is  not  attached  to  the  elytra  to  close 
the  lateral  channel,  as  is  usually  the  case  in  Caienum.  In 
facies,  C.  eximiuni  resembles  C.  tinctiUatum  Newm.,  but,  from 
that  and  other  allied  species,  it  differs  by  labrum  emarginate, 
clypeus  not  with  two  small  tubercles  behind  labrum;  prothorax 
more  gently  narrowed  to  base,  Imsal  curve  not  so  short;  elytra 
impunctate;  from  6\  splendidum  Macl.,  it  differs  in  many  ways, 
e.g.,  labrum  emarginate;  elytra  more  convex,  pluripunctate  on 
base,  etc. 

Nkocabenuh  dingo,  n.sp. 

Elongate,  cylindrical.  Anten nse  short,  moniliform;  prothorax 
subparallel,  base  wide,  arcuate,  an  antebasal  sinuosity  on  each 
side,  two  marginal  setigerous  punctures  on  each  side;  elytra 
emarginate  at  base,  humeral  angles  prominent,  each  elytron 
4-punctate  on  apical  third*;  anterior  tibiw  2-dcntate.  Ficeous- 
black. 

Head  moderate(4-5mm.  across  eyes),  convex,  lightly  impressed 
across  occiput;  frontal  sulci  divergent  backwards,  curved^ante- 
riorly;  preocular  sulcus  well  marked,  acute;  preocular  process 
subprominent,  clypeus  declivous,  truncate  behind  labrum,  in- 
termediate angles  prominent,  a  fovea  on  each  side  on  inner  side 
of  base  of  intermediate  angles;  eyes  not  prominent;  orbits  small, 
two  supraorbital  punctures  (close  together)  on  each  side.  Pro- 
thorax hardly  longer  than  broad  (5*2  x  5*1  mm.),  not  declivous 
behind;  sides  lightly  rounded  at  basal  angles ;  apex  truncate ; 
basal  curve  lightly  sinuate  on  each  side;  border  very  narrow, 
median  line  fine.  Elytra  convex,  hardly  wider  than  prothorax 
(12x5*2  mm.),  slightly  narrowed  to  base;  disc  not  depressed; 
base  emarginate,  strongly  declivous,  two  punctures  on  each  side; 
border    narrow;    marginal   channel   distinct,    seriate-punctate. 


*  My  unique  specimen  has,  besides  the  four  punctures  towanls  the  apex 
of  the  elytra,  one  on  the  disc  of  the  right  elytron  towanls  the  base;  pro- 
bably it  will  be  found  that  there  is  normally  a  puncture  near  the  base  on 
each  elytron. 
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Anterior  femora  wide,  lower  side  protuberant,  and  with  an  ante- 
apical  emargiuation;  anterior  tibiae  with  two  long  teeth  and  a 
small  tubercle  externally;  intermediate  tibise  slender,  with  a 
sharp  external  apical  spur;  posterior  coxie  and  trochanters  im- 
punctate.     Length,  22;  breadth,  5*2  ram. 

Allied  to  N.  ttigi^osum  Mad.,  with  the  type  of  which  I  have 
compared  it,  but  differing  by  the  clypeus  declivous,  and  with  a 
lateral  fovea  on  each  side;  prothorax  less  transverse,  less  rounded 
on  sides,  especially  behind  anterior  angles  ;  elytra  similarly 
emarginate  at  base,  but  with  shoulders  more  sharply  marked, 
each  elytron  2-punctate  towards  apex;  anterior  tibise  with  a 
small  denticle  above  two  large  teeth.  It  somewhat  resembles 
N,  elangatum  Macl.,  but  is  very  distinct  by  small  size,  lighter 
form;  eyes  much  less  prominent;  prothorax  longer,  more  strongly 
sinuate  on  each  side  of  base;  elytra  more  deeply  emarginate  at 
base,  humeral  angles  less  strongly  dentate,  etc.  From  N.  angua- 
latum  SI.,  it  differs  by  small  size,  more  cylindrical  form;  clypeus 
not  trisinuate,  etc. 

Carenidium  atrum,  n.sp. 

Robust,  elongate,  convex.  I^brum  lightly  emarginate;  pro- 
thorax cordate,  convex,  shortly  lobate;  elytra  narrow,  convex, 
impunctate,  bimucronate  at  apex ;  anterior  tibiae  2-dentate. 
Black. 

Head  large  (6*7  mm.  across  eyes),  smooth,  convex  ;  frontal 
sulci  long,  deep,  divergent;  clypeus  with  median  part  strongly 
declivous,  very  lightly  emarginate,  intermediate  angles  sub- 
prominent,  obtuse;  eycK  prominent,  deeply  enclosed  in  orbits 
posteriorly;  two  supraorbital  punctures  on  each  side.  Prothorax 
broader  than  long  (6*5  x  7*7  mm.),  declivous  to  base;  sides 
roundly  curved,  decidedly  narrowed  to  apex,  shortly  and  lightly 
sinuate  on  each  side  of  base;  apex  emarginate;  anterior  angles 
subprominent,  obtuse;  base  rounded;  border  narrow,  thick,  sub- 
equal,  hardly  reflexed,  obsolescent  on  basal  lobe;  basal  area  well 
defined,  lateral  channel  very  narrow,  impunctate.  Elytra  a 
little  narrower  than  prothorax  (15  x  7*3  mm.),  convex,  widest 
about  middle,  rounded  on  sides;  base  emarginate,  deeply  decli- 
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vous;  apical  mucro  of  each  elytron  thick,  conical,  a  little  up- 
turned, points  distant  from  apical  margin ;  border  narrow, 
thickened  posteriorly;  four  punctures  in  a  single  row  on  base  of 
each  elytron.  Posterior  coxae  and  trochanters,  and  ventral  seg- 
ments impunctatc.     Length,  29;  breadth,  7*3  mm. 

I/ab. —  W.A. :  Anketell  (Brown).     Type  in  Coll.  Sloane. 

A  thoroughly  distinct  species,  characterised  by  its  elongate, 
but  robust,  convex  form,  black  colour,  and  mucronate  elytra.  The 
short,  thick,  pointed  mucrones,  distant  from  the  apical  margin, 
seem  to  indicate  that  the  type-specimen  is  the(J^;  I  should  expect 
the  9  to  have  narrower  and  more  pointed  mucrones  placed  near 
the  apical  margin,  as  is  the  case  with  C,  leai  81. 

Carenidium  bifurcum,  n.sp. 

Elongate,  depressed,  Icevigate.  Head  with  two  supraorbital 
punctures  on  each  side,  labrum  deeply  emarginate;  prothorax 
strongly  lobed,  two  marginal  punctures  on  each  side;  elytra 
narrow,  impunctate,  two  elongate  sharp  horns  at  apex,  disc 
flattened,  slightly  concave  towards  base,  border  not  dentate  at 
humeral  angles;  anterior  tibiae  2-dentate.  Black;  prothorax  and 
elytra  widely  margined  with  green,  inflexed  margins  of  elytra 
green  inwardly. 

Head  smooth,  large  (6*4 mm.  across  eyes),  sub-depressed; 
mandibles  with  upper  surface  flattened  towards  base;  frontal 
sulci  long,  deep,  diverging  backwards;  clypeus  with  median  part 
widely  arcuate  emarginate,  intermediate  angles  prominent;  pre- 
ocular  process  narrow;  preocular  sulcus  well  marked;  eyes  pro- 
minent, convex,  enclosed  behind,  postocular  parts  of  orbits  not 
as  prominent  as  eyes,  strongly  and  obliquely  narrowed  behind. 
Prothorax  broader  than  long  (6*7  x  7*3  mm.),  widest  just  before 
posterior  marginal  seta,  sub- depressed,  hardly  declivous  to  basal 
area  in  middle,  strongly  rounded  at  posterior  angles,  strongly 
sinuate  on  each  side  of  basal  lobe  (this  more  developed  than 
usual);  anterior  margin  truncate;  anterior  angles  lightly  ad- 
vanced, widely  obtuse;  border  wide  (particularly  behind  anterior 
and  posterior  angles);  median  line  strongly  impressed;  basal  area 
defined  by  a  strong  transverse  impression.      Elytra  narrower 
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than  prothorax  (12*7  x  6*6  mm.),  widest  about  basal  fourth;  disc 
lightly  concave  between  fifth  interstice  of  each  elytron,  edge  of 
this  depressed  area  sharply  defined  (almost  subcarinate  towards 
base) ;  sides  strongly  and  subobliquely  declivous  from  edge  of 
discal  area;  lateral  channel  wide  (particularly  near  beginning  of 
apical  curve);  border  narrow;  a  row  of  small,  separate  punctures 
along  sides;  two  or  three  punctures  on  basal  declivity  of  each 
elytron;  inflexed  margins  wide  anteriorly,  gradually  narrowed 
backwards;  apical  mucrones  long  (1*5  mm.),  sharply  pointed, 
distant  from  one  another.  Intercoxal  part  of  prostemum  with 
a  setigerous  puncture  on  each  side;  basal  declivity  abrupt.  Legs 
light;  four  posterior  coxn  impunctate;  posterior  trochanters 
impunctate,  narrowed,  but  obtuse,  at  apex;  posterior  femur  with 
a  setigerous  puncture  a  short  distance  from  apex  of  trochanter. 
Length,  25*5;  breadth,  6'6mm. 

Hab, — Western  Australia.  Type  in  Coll.  Sloane.  I  do  not 
know  the  exact  locality  of  the  type-specimen,  which  I  received 
from  Mr.  French;  but  two  specimens  were  given  to  me  by  Mr. 
H.  M.  Giles,  ticketed  **Mundaring,  Giles,"  which,  though  not 
so  brightly  coloured,  are  evidently  conspecific. 

It  belongs  to  the  C  mucroria/um-group,  and  is  closely  allied 
to  C.  leai  SI.  It  differs  from  C,  mucranatum  Alacl.,  (also  from 
the  other  two  species  of  the  group)  by  eyts  more  prominent; 
prothorax  with  basal  sinuosities  stronger,  basal  lobe  more  de- 
veloped; elytra  with  apical  mucrones  developed  into  elongate 
horns.  It  also  differs  decidedly  from  C.  mucrofiatum  by  the 
depressed  and  slightly  concave,  discal  area  of  the  elytra,  which 
is  sharply  defined  by  the  fifth  interstice  becoming  subcarinate. 
It  differs  from  C.  leai  [from  comparison  with  a  specimen  (^)  in 
my  possession  from  Onslow,  W.  A  ]  by  prothorax  with  border 
wider,  particularly  near  anterior  angle,  a  flat  depression  near 
each  anterior  angle;  elytra  with  flattened  discal  area  quite  black, 
apex  with  two  long  single  sharp  horn-like  mucrones  (not  with 
short  mucrones,  above  each  of  which  is  a  strong  obtuse  tubercle). 
From  the  description  of  C,  lonyipenne  SI.,  it  differs  by  its  wider 
and  less  elongate  form;  prothorax  more  transverse,  with  border 
wider,  posterior  angles  evidently  less  rounded  off;  elytra  more 
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depressed,   the   depressed   area    more    sharply   defined,   apica] 
mucrones  more  strongly  developed. 

Carenidium  pbrtenue,  n.sp. 

Very  long,  parallel,  cylindrical,  disc  of  elytra  depressed.  Elytra 
iropunctate,  inflexed  margins  very  narrow.  Head  and  under- 
surface  black;  prothorax  black,  with  bluish-green  margins;  elytra 
violaceous,  with  viridescent  reflections  along  sides. 

Head  large,  as  long  as  broad  (4*2  x  4*2  mm.),  convex,  lightly 
narrowed  behind  eyes;  frontal  sulci  long,  narrow,  deep,  diverging 
lightly  backwards;  mandibles  stout,  right  with  upper  margin 
arcuate;  labrum  emarginate;  intermediate  angles  of  clypeus 
short,  prominent,  triangular;  preocular  sulcus  wide,  shallow; 
eyes  deeply  set  in  orbits,  depressed;  {.ostocular  part  of  orbits  as 
long  as  eye,  not  prominent,  gently  raised  from  neck;  two  supra- 
orbital punctures  on  each  side.  Prothorax  not  wider  than  head, 
longer  than  broad  (4-6  x  4*15  mm.),  not  declivous  to  base;  a  wide 
lightly  depressed  marginal  channel  across  base;  sides  parallel, 
widely  rounded  at  posterior  angles,  shortly  sinuate  before  base; 
apex  truncate;  border  very  narrow,  slightly  advanced  at  anterior 
angles,  thick  on  base;  median  line  finely  marked.  Elytra  more 
than  twice  as  long  as  broad  (11x4*3  mm.),  parallel  on  sides, 
declivous  to  peduncle;  apex  obtusely  pointed;  border  very  nar- 
row, not  dentate  at  shoulders;  a  few  punctures  on  each  side  of 
base.     Anterior  tibise  2-dentate.     Length,  21;  breadth,  4'3mm. 

Uah, — W.A. :  Cue  (Brown).     Type  in  Coll.  Sloane. 

This  is  proportionally  the  most  slender  Carenum  known,  being 
narrower  in  proportion  to  its  length  than  any  of  the  species  of 
Teratidium,  It  is  allitd  to  C  freiichi  SI.,  from  which  it  differs, 
apart  from  colour,  by  head  longer,  with  eyes  and  orbits  less  pro- 
minent; prothorax  longer,  more  parallel;  elytra  longer,  more 
depressed  on  disc. 

Carekidium  frenchi,  n.sp. 

(^.  Long,  narrow,  cylindrical.  Hiad  very  large,  mandibles 
very  stout,  right  mandible  with  upper  edge  strongly  raised  into 
an  obtuse  prominence  near  base,  labrum  and  clypeus  (in  middle) 
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lightly  emargiiiatc,  narrowed  to  base;  elytra  elongate-oval,  disc 
impunctate,*  liiimcral  angles  not  dentate,  inflexcd  margins  nar- 
row Ixihind  first  ventral  segment ;  anterior  tibiae  2-dentate. 
Head  black,  becoming  green  above,  behind  and  below  eyes  and 
in  posterior  part  of  frontal  sulci;  prothorax  black,  pronotum 
widely  margined  with  green,  the  green  margins  confluent  behind, 
but  the  basal  margin  of  the  lobe  black;  elytra  (including  inflexed 
margins)  green,  blackish  in  middle  of  disc;  body,  abdomen,  legs, 
and  antennae  black. 

Head  as  wide  as  prothorax  (4*35  mm.  across  eyes),  convex, 
roundly  declivous  to  anterior  margin  and  above  eyes,  gently 
narrowed  l>chind  eyes;  frontal  sulci  long,  narrow,  deep,  diverg- 
ing lightly  backwards;  out-turned  anterior  part  of  their  course 
obsolete;  clypeus  strongly  declivous  in  middle,  median  part 
lightly  emarginate,  intermediate  angles  strongly  developed,  pro- 
minent, triangular;  preocular  sulcus  wide,  shallow;  eyes  deeply 
set  in  orbits,  not  prominent;  postocular  part  of  orbits  large, 
rising  roundly  and  obliquely  from  head;  three  supraorbital  seta* 
on  each  side.  Prothorax  hardly  broader  than  long  (4*25  x  4*35 
mm.),  not  declivous  to  base  in  middle;  sides  parallel,  widely 
rounded  at  posterior  angles,  feebly  sinuate  on  each  side  of  base: 
anterior  margin  truncate;  border  narrow,  prominent,  but  hardly 
advanced  on  anterior  angles,  thick  on  base,  median  line  finely 
marked;  a  lightly  marked  wide  depression  on  each  side  of  base. 
Klytra  narrow  (96  x  4*35  mm.),  subparallel  on  sides,  strongly 
declivous  to  peduncle,  shortly  and  strongly  declivous  at  apex, 
depressed  on  disc  along  suture;  apical  curve  short;  border  nar- 
row, a  little  raised  in  a  wide  curve  (but  without  any  dentiform 
prominence)  at  shoulders:  four  or  five  punctures  in  a  slight  wide 
depression  near  each  humeral  angle;  a  mniginal  row  of  punctures 
on  each  elytron.  Ventral  segments  3-5  with  two  ambulatonal 
seta;;  apical  segnn^nt  with  four  setigerous  punctures,  and  with  a 

*  Thin  refers  U)  the  discal,  »eti>{emuH  puiictuivH  ho  fre<jueiitly  found  on 
the  elytra  Among  the  Carcnides  (e.g.,  Cartnidhm  rit'i'.nnir  Mac^l.).  Tlie 
speoinieii  Iwfore  me  sliows  hjwh  of  distinct  ])unctni'ert  on  the  elytra,  and 
their  surface  is  covei-e<l  with  minute  punctures;  hut  the  presence  of  all 
these  punctures  I  consider  a  pwt  viorttm  efl'ect  cruised  hy  long  immersion 
in  alcohol. 
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punctiforro  fovea  on  upturned  edge  of  segment,  just  above  each 
posterior  setigerous  puncture.  Anterior  femora  without  a  sub- 
apical  seta  on  posterior  face;  posterior  coxa  with  a  setigerous 
puncture;  posterior  trochanters  impunctate.  Ticugth,  19*5; 
breadth,  4*35  mm. 

Hob. — Northern  Territory:  Katherine  River.  Coll.  French 
(unique).  The  type  is  now  in  the  National  Museum,  Melbourne. 
Mr.  F.  P.  Dodd  afterwards  sent  me  a  specimen  (9)  from  Port 
Darwin. 

In  facies,  this  remarkable  species  resembles  a  species  of  Tera- 
tidium,  but  is  at  once  distinguished  from  that  genus  by  having 
the  anterior  tibiie  bidentate.  It  is  allied  to  6*.  aberratis  SI., 
from  which  it  differs  by  ^  with  head  larger,  less  strongly  nar- 
rowed l>ehind  eyes,  posterior  parts  of  orbits  and  -eyes  less  pro- 
minent, paragene  much  more  developed,  right  mandible  with 
upper  side  near  base  raised  into  a  strong  wide  prominence,  labrum 
and  median  part  of  clypeus  emarginate;  prothorax  shorter,  border 
narrower,  less  advanced  at  anterior  angles,  lateral  marginal 
channel  not  forming  a  sulciform  gutter  and  without  any  marginal 
setae;  elytra  more  widely  rounded  at  apex,  etc. 

Teuatidium  robustum,  n.sp. 

Elongate,  convex,  levigate.  Head  as  wide  as  prothorax,  eyes 
protuberant,  frontal  sulci  long,  deep;  prothorax  as  broad  as  long, 
widest  before  middle,  rounded  on  sides;  elytra  elongate-oval, 
impunctate;  anterior  tibise  unideutate  at  apex.     Black,  nitid. 

Head  large  (5  mm.  across  eyes),  convex,  roundly  declivous  to 
anterior  margin,  strongly  declivous  to  eyes;  clypeus  trisinuate 
behind  labrum,  intermediate  angles  short,  obtuse;  three  setiger- 
ous supraorbital  punctures  on  each  side  placed  very  close  together 
near  posterior  margin  of  eye;  eyes  deeply  set  in  orbits,  convex, 
prominent ;  orbits  narrow  behind  eyes,  rising  sharply  but 
roundly  from  neck;  submentum  plurisetose  on  each  side.  Pro- 
thorax of  same  width  as  head  with  eyes  (5  x  5  mm.),  strongly 
angustate  to  base;  disc  sulxlepressed;  sides  lightly  rounded; 
posterior  angles  not  marked;  l)asal  curve  strongly  sinuate  on 
each  side;  base  forming  a  wide  rounded  lobe;  anterior  margin 
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truncate;  anterior  angles  distant  from  neck,  marked,  obtuse; 
border  narrow  (narrowed  at  basal  sinuosities),  thickened  at 
anterior  angles;  marginal  channel  narrow,  5-punctate;  median 
line  fine;  basal  area  defined  by  a  light  transverse  impression;  a 
shallow  wide  impression  on  each  side  near  basal  sinuosities. 
Elytra  a  little  wider  than  prothorax  (11  x  5-3  mm.),  convex, 
widest  about  middle,  strongly  declivous  to  sides  and  apex  ; 
suture  deeply  impressed;  base  lightly  emarginatc,  abruptly  de- 
clivous, pluiipunctate  (9  punctures)  on  each  side  in  an  irregular 
depression;  border  thick,  rounded  at  humeral  angles  (not  folded 
back  or  dentate).  Ventral  segments  impunctate,  except  at  apex. 
Anterior  femora  wide  at  union  with  coxae;  intermediate  cox«, 
posterior  coxae,  and  trochanters  without  setigerous  punctures. 
Length,  21;  breadth,  5*3  mm. 

II ab, — Queensland  :  Kurauda  (Dodd).  Type  in  Coll.  Sloane 
(unique). 

This  is  the  species  referred  to  as  T.  grandicej)8  Chaud.,  in  the 
table  of  species  I  have  given  in  these  Proceedings,  1905,  p.l31; 
but  having  recently  obtained  a  species  ticketed  '^Queensland," 
which  agrees  closely  with  Chaudoir's  description  of  his  Mono- 
cerUrum  yrandiceps^  I  can  see  that  n»y  former  identification  was 
erroneous,  and  that  the  Kuranda  species  is  undcscribed. 

NoU,--2\  grandiceps  Chaud.,  as  now  identified  by  me,  differs 
from  T.  robusium  by  its  narrow,  parallel  form;  less  ampliate 
head,  eyes  much  less  prominent,  the  spaces  on  each  side  between 
the  frontal  sulci  and  eyes  wider  posteriorly  and  more  abruptly 
declivous  to  eyes;  prothorax  narrower,  longer,  more  cylindrical, 
parallel  on  sides,  lateral  border  narrower,  anterior  angles  less 
wide  and  prominent,  two  marginal  setigerous  punctures  on  each 
side;  elytra  narrower,  not  wider  than  prothorax,  more  parallel. 
Length,  20*5;  head,  4*5  across  eyes;  prothorax,  5*3  x  4-5;  elytra, 
10  X  4*4  mm. 

Teratidium  procekum,  n.sp. 

Narrow,  elongate,  subcylindrical.  Head  as  in  2\  laticeja  SI., 
but  clypeus  decidedly  trisinuate,  intermediate  angles  more  pro- 
minent, orbits  less  prominent,  less  strongly  raised  from  head; 
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prothorax  subdepressed  on  disc,  lightly  angustate  to  the  wide 
base;  elytra  long,  depressed  on  disc,  impunctate;  anterior  tibiae 
unidentate.  Head,  antennae,  legs,  and  undersurface  black; 
prothorax  black,  with  a  purplish  tinge  towards  sides,  viridescent 
in  marginal  channel;  elytra  viridescent,  with  violaceous  reflec* 
tions. 

Head  large,  convex  (5  mm.  across  eyes),  Isevigate;  anterior 
angles  rounded,  almost  as  prominent  as  eyes ;  frontal  sulci 
obsolescent,  only  indicated  and  linear  on  each  side  of  clypeus; 
clypeus  quadridentate,  outer  teeth  (at  each  side  of  labrum)  pro- 
minent, sharply  triangular,  inner  teeth  similar,  but  less  developed; 
orbits  rather  small,  rising  in  a  gentle  curve  from  head  and 
enclosing  eyes  at  base;  eyes  deeply  set  in  orbits,  subprominent, 
not  more  prominent  than  orbits;  two  supraorbital  punctures 
close  together  on  each  side.  Prothorax  as  wide  as  head,  longer 
than  broad  (6x5  mm.);  disc  a  little  depressed,  not  declivous  to 
base  in  middle;  apex  truncate;  anterior  angles  not  prominent; 
sides  parallel,  gently  narrowed  to  base;  posterior  angles  obsolete; 
basal  angles  obtuse;  border  narrow,  thicker  at  basal  angles, 
lightly  sinuate  opposite  transverse  basal  impression,  this  impres- 
sion well  marked;  marginal  channel  narrow,  bearing  two  .<ietiger- 
ous  punctures  as  usual  in  the  Carenides  (posterior  at  place  of 
posterior  angle);  median  line  lightly  impressed;  basal  area  well 
defined  by  a  transverse  impression.  Elytra  elongate  (12*5x5*2 
mm.),  widest  about  middle,  strongly  declivous  on  sides  and  apex; 
disc  a  little  depressed  along  suture;  base  rather  strongly  emar- 
ginate;  a  raised,  rounded,  oblique,  basal  ridge  extending  inwards 
from  humeral  angle  for  three-fourth  the  width  of  each  elytron; 
a  deep  punctate  furrow  behind  this  basal  ridge;  apical  curve 
of  elytra  wide,  apex  itself  projecting  beyond  lateral  border 
in  a  short  triangular  obtuse  prominence;  lateral  border  narrow 
towards  Imse,  very  thick  on  apical  third,  strongly  and  widely 
upturned  at  shoulder.  Ventral  segments,  posterior  coxee,  and 
posterior  trochanters  impunctate.  Anterior  femora  narrow,  ante- 
rior tibise  wide,  unidentate  at  apex.    Ix^ngth,  23;  breadth,  5  2 mm. 

JErn6. —Western  Australia:  Anketell  (Brown).     Type  in  Coll. 
Sloane. 
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One  of  the  most  remarkable  species  found  by  Mr.  H.  W.  Brown 
at  Anlretel],  about  80  miles  S.W.  from  Cue,  and  one  of  the 
richest  localities  known  for  Carenides.  In  the  genus  Teratidiumj 
it  is  thoroughly  distinct;  taking  the  table  of  the  genus  which  I 
have  given  in  these  Proceedings  (1905,  p.  131),  its  position  would 
be  l)eside  T.  IcUiceps  SI.,  (found  by  Mr.  Brown  at  Cue)  from 
which  it  differs  decidedly  (apart  from  colour)  by  size  larger; 
clypeus  quadridentate,  orbits  smaller  in  comparison  with  eyes 
and  projecting  much  less  sharply  from  head;  prothorax  more 
elongate,  wider  at  base,  far  less  strongly  angustate  to  base;  elytra 
with  border  more  strongly  upturned  at  humeral  angles,  basal 
ridges  much  more  developed,  basal  furrows  deeper,  longer,  etc. 
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ORDINARY  MONTHLY  MEETING. 

October  25tli,  1916. 

Mr.  A.  G.  Hamilton,  President,  in  the  Chair. 

The  President  announced  that  the  Council  was  pi-epai'ed  to 
receive  applications  for  four  Linnean  Macleay  Fellowships, 
tenable  for  one  year  from  April  1st,  1917,  fi-om  qualified  Candi- 
dates. Applications  should  be  IcKlged  with  the  Secret^iry,  who 
would  afford  all  necessary  information  to  intending  Candidates, 
not  lat€r  than  30th  November,  1916. 

The  President  expressed  the  regi*et  of  Memlx^i's  on  hearing  of 
the  accident  to  Major  David  while  serving  with  the  tixjops  in 
France. 

A  letter  from  Mr.  G.  H.  Aurousseau,  of  Cremorne,  was  read, 
by  I'equest  furnishing  information  about  Lieutenant  Marcel 
Aurousseau,  a  Member  of  the  Society,  who  had  been  wounded  in 
France,  and  who  had  been  awarded  the  Military  Cross. 

The  President  offered  the  cordial  congratulations  of  Members 
to  Mr.  C.  Hedley,  F.L.S.,  on  the  award  of  the  Syme  Prize  for 
1916,  by  the  University  of  Melbourne. 

The  President,  with  regret,  formally  announced  the  decease  of 
Mr.  Edgar  A.  Smith,  I.S.O.,  the  Society's  senior  Corresponding 
Member,  on  July  22nd,  1916. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (27th  September,  1916),  amounting  to  2  Vols., 
69  Parts  or  Nos.,  5  Bulletins,  one  Report,  and  7  Pamphlets, 
received  from  42  Societies,  etc.,  and  two  private  donors,  were 
laid  upon  the  table. 
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NOTES   AND    EXHIBITS. 

Mr.  A.  H.  S.  Lucas  showed  evidence  of  Japanese  botanical 
activity  in  the  Caroline  Islands. 

Mr.  Turner  said  that  he  had  recently  seen  three  abnormal 
heads  of  flowers  of  the  Waratah  {Telopea  ttpeciosissima  R.Br.)  on 
a  plant  growing  in  a  garden  at  Chatswood,  in  which  the  involu- 
cral  bracts  and  flowers  were  normal,  but  there  was  present  an 
intermediate  whorl  of  green  leaf-like  structures.  He  remarked 
also  that  he  had  collected  T,  oreades  F.v.M.,  at  Fitzroy  Falls, 
and  asked  if  this  species  was  known  from  any  locality  still  further 
to  the  north. 

Mr.  A.  S.  Le  Souef  exhibited  a  broken  tusk  of  a  male  elephant, 
fourteen  years  old,  now  in  the  Taronga  Park  Zoological  Gardens. 
The  tusks  of  this  animal  were  abnormally  long  for  their  girth. 
The  exhibit  weighed  14  lbs. 

Mr.  Tillyard  showed  specimens  representing  five  new  species 
of  Pfii'Iidffy  retired  fi-om  larvte  recently  collected  by  him  at 
Oi-ange,  N.S.W.,  and  two  fi-oni  Stan  well  Park.  Also  the  larva' 
of  a  Bufialo-gnat  (Simuliumy  n.sp.)  from  the  former  locality. 

Mr.  Cheel  exhibited  specimens  of  three  species  of  "  Evening 
Primi*ose".  ( 1 )  (Enothera  odoi'ota  Jacq.,  a  native  of  Chile,  figui^ 
in  But.  Mag.  tab.  2403,  is  very  common  throughout  the  State, 
but  has  evidently  been  mistaken  for  (E.  bietmu  L.,  hence  the 
i-ecord  in  Moore  and  Betche's  Handbook  of  the  Flora  of  N.  S. 
Wales,  p.  5 2 3.  Specimens  of  (E,  odurcUa  have  been  collected  by 
the  exhibitor  from  Hill  Top,  Southern  Line,  and  from  Woy  Woy, 
Northern  Line.  In  the  National  Herbarium,  there  are  also 
specimens  from  the  Hawkesbury  Agricultural  College,  Richmond; 
Emu  Plains,  Bega,  Blackheath,  Jenolan  Caves,  Orange,  Wagga, 
Wallenbeen,  Cootamundra,  Bathurst,  and  Barber's  Creek.  Also 
from  Claremont,  W.A.;  and  Murray  Bridge,  S.A.  It  is  inter- 
esting to  note  that  it  is  listed  in  Mr.  J.  M.  Black's  Naturalised 
Flora  of  S.A.  (1909),  63,  but  has  not  previously  been  recorded 
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for  any  other  State,  although  it  is  the  most  common  sj)ecies. — 
(2)  (E.  Jonyljiora  Jacq.  This  species  has  been  i^ecorded  from 
South  Austi'alia,  by  Mr.  Black  (/.c),  and  fi-om  QueH'nsland  by 
the  late  Mr.  F.  M.  Bailey  (Weeds  and  Suspected  Poisonous 
Plants  Plants  of  Queensland,  p.56,  1906).  It  is  fairly  plentiful 
at  Tweed  Heads  and  Woy  Woy.  There  ai-e  also  sjHJcimens  in 
the  National  Herbarium  labelled  (E.  biennis,  which  belong  to 
this  species,  from  Conjola,  Bingarra,  Bega,  Cobargo,  and  Norf«>lk 
Island. — (3)  (E.  Lamarkianu  Ser.  in  DC,  regarded  by  some  botan- 
ists a.s  a  variety  of  (E,  biennis  Linn.  It  is  figured  in  Eng.  Bt)t., 
tab.  1534.  Tlie  specimens  exhibited  were  grown  at  Ashfield  in 
December,  1915,  from  seed  obtained  from  specimens  collected 
at  Inverell  by  Mr.  F.  Lewin  in  March,  1912.  The  only  other 
specimens  of  this  species  seen  are  from  plants  cultivated  in  the 
Botanic  Gardens. — Mr.  Cheel  showed  also  specimens  of  (a)  Rosa 
heviyata  Michx.,  (/?.  sinica  Ait.)  collected  at  Murwillumbah, 
probably  an  escape  from  cultivation. — (6)  The  "Frankfurt  Rose" 
(/?.  tnrbinata  Ait.),  from  Ck)ok's  River  (A.  A.  Hamilton;  Decem- 
ber, 1912),  and  Armidale  (J.  H.  Maiden:  May,  1916),  two  addi- 
tional localities  to  that  recorded  for  this  species  in  these  Pro- 
ceedings for  1912,  p.  137. — (r)  Emilia  sonehifolia  DC,  [Com- 
posiT-s]  a  native  of  Asia  and  Tropical  Africa  now  natumlised  in 
the  neighbourhood  of  Tweed  Heads. 

Mr.    E.   I.    Bickford,    F.L,S.,    communicated    a  Note  on  the 
economic  resources  of  West  Austi'alia. 
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A  HE  VISION  OF  THE  GENERA  WITH  MICROSCLERES 
INCLUDED,  OR  PROVISIONALLY  INCLUDED,  IN 
THE  FAMILY  AXINKLLID.E\  WITH  DESCRIP- 
TIONS OF  SOME  AUSTRALIAN  SPECIES.    Part  iii. 

[porifera.] 

By  E.  F.  Hallmann,  B.Sc,  Linnran  Macleay  Fellow  of 

THE  Society  in  Zoolo«y. 

(Plates  xxix.,  fig8.3,  5,  6;   xxxiii.,  fig-O;  xxxviii.,  fig8.5-9;  xxxix., 
figs.  1-5;  xL,  figs.  1-4,  xli.-xliv.;  and  Text-figs.  17-20.) 

Genus  TiiRiyACOPiiORA  Ridley. 

Definition, — Axinellida*  typically  of  ramose  habit,  perhaps  also 
sometimes  encrusting  or  massive,  with  even  or  conulose  surface, 
and  a  skeleton  consisting  (in  the  ramose  foims)  of  a  dense  central 
axis  from  which  paucispicular  fibres  (in  some  species  reduced 
to  single  spicules)  radiate  to  the  surface.  Megascleres  of  at  least 
three  kinds:  (i.) comparatively  short  oxea,  typically  occurring 
chiefly  or  only  in  the  central  axis;  (ii.)long,  setaceous  atyli, 
composing  the  radial  fibres;  and  (iii.)  monactinal,  sometimes 
apically  pronged,  dermal  megascleres  forming  surface-tufts  or 
lying  in  the  dermal  membi'ane  tangential ly,  but  not  necessarily 
confine<l  to  the  ex^tosomal  layer  exclusively.  In  addition,  oxeote 
or  strongylote  modifications  of  one  or  Ixith  kinds  of  the  mon- 
actinal megascleres  are  commonly  present.  Microscleres:  tricho- 
dragmata,  accompanied  or  not  by  singly  scatt(»red  trichites. 

Type-species,  7\  Junifimni^  Ridley  ct  Dendy. 

Originally  founded  by  Ridley(82)  to  designate  the  peculiar 
T.  Juni/armis,  and  conceived  as  l)eing  essentially  characterised  by 
the  possession  of  dermal  megascleres  in  the  form  of  "  clado- 
strongyla,"  the  genus  Thriiuu'ophoi*a  was  next  modified  by  Ridley 
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and  Dendy(88)  to  receive  also  the  species  named  by  them  T. 
c^rvicornisj  and  was  defined  by  them  thus:  "S[>onge  ramose,  with 
a  dense  central  axis  of  spiculo-fibre;  megasclera  styli  and  (or) 
oxea,  and  (in  some  species)  cladostrongyla.  Micmscleres  present 
in  the  form  of  trichodragmat-a."  More  recently  Dendy(8)  has 
amplified  the  definition  so  as  t*)  embrace  in  the  genus  all  Axi- 
nellidfe  in  which  the  microscleres  are  trichodragmata  and  the 
skeleton  is  more  or  less  plumose.  A  similar  disposition  to  employ 
the  genus  in  a  wider  sense  than  that  in  which  it  had  been  under- 
stood by  Ridley  and  Dendy,  had  previously  been  shown  by 
Top8ent(46),  when  he  assigned  to  it  provisionally,  under  the  name 
Thriiiacaphora{^)  spissa,  a  species  of  massive  habit  and  halichon- 
droid  skeletal  structure,  with  oxea  alone  as  megascleres.  This 
species  was  also  admitted  in  the  genus  by  Dendy;  but  as  the 
{"esult  of  a  second  investigation  of  it  Top6ent(d3)  has  found  that 
the  microscleres  include  toxa  (in  addition  to  trichodragmata), 
thereby  definitely  establishing  the  correct  position  of  the  sj>ecies 
to  be  in  the  genus  Gelliiis  as  defined  by  Lundbeck(30).  •  The 
known  species  that  properly  admit  of  inclusion  in  Thrinac(f]jhora 
as  defined  by  Dendy,  are  ten  in  number*, — comprising,  in  addi- 
tion to  thase  already  assigned  to  the  genus,  Axinella  jtadina 
Topsent(47),  RasiHiilia  {SyrinyeUa)  rhaphidophitrn  Hent«chel(15), 
and  the  species  originally  descrilnnl  by  Whitelegge  as  Sjxntyo- 
sorifes  varudtilis.  The  great  divei*sity  of  spiculation  and  skeletal 
structure  exhibited  by  these  species  rtnidei's  it  obvious  that  they 
do  not  constitute  a  natural  genus;  and  the  only  justification  for 
their  association  together  in  a  single  genus  would  \m}.  the  impos- 
sibility of  sepai*ating  them  into  simpler  and  apparc^ntly  more 
homogeneous  groups  susceptible  of  precise  and  ade<|uate  defini- 
tion. It  is  easy,  however,  to  subdivide  them  into  at  least  four 
such  groups,  distinguished  by  differences  sufficiently  great  to  be 
regarded  as  generic.  I  pn)pose,  therefore,  to  restrict  the  name 
Thri^uu'vphora  to  the  species  with  special  dermal   megascleres, 


*  Since  this  was  written,  I  have  discovered  the  existence  of  trichodrag- 
mata in  Whitelegge's  CiocaJyjfta  iucrnMtans(QB)y  which,  tlierefore.  consti- 
tutes an  eleventh  species  of  this  kind. 
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and  to  distribute  the  remaining  species  among  three  new  genera, 
— Dra(jniu:ria,  Draymacidtm,  and  Axidrtiyvm.  '  Forms  capable 
of  l)eing  referred  to  ThHnncoph&i'a  in  the  previously  understood 
sense  would  result  from  any  of  the  genera  BiertiiM  (sens,  am  pi.), 
Siymaxinella  and  SUjmmicia  by  the  loss  of  sigmata,  but  with  the 
possible  exception  of  those  I  ascribe  to  Draymacidon  (which,  if 
provided  with  sigmata,  would  perhaps  i-equire  to  be  included  in 
Jiietntm),  none  of  the  known  species  appear  to  have  been  thus 
derived. 

Thrlnacophcyi'n  as  here  defined  comprises,  at  present,  five 
species,  viz.,  T,  funifomiis  llidley  &  Dendy,  T,  ftjniiosa  Wilson, t 
T.  hwrustans  Kieschnick(23),  T,  cervicm^ns  Ridley  c&  Dendy,  and 
T,  rhaphid4tph4n'a  Hentschel.  Kieschnick^s  species — if  its  ex- 
tremely meagro  descnption  is  to  be  i^elied  upon, — has  essentially 
the  same  spiculation  as  that  of  the  type-species,  and,  if  such  be 
the  case,  must  of  necessity  be  included  in  the  genus,  notwith- 
standing its  being  of  encrusting  habit;  in  the  face  of  what  has 
been  'disclosed  by  Tliiele(41,  p. 935),  however,  it  is  questionable 
whether  this  species  has  any  real  existence.  The  remaining  four 
species,  in  spite  of  their  many  points  of  agreement,  are  extremely 
well  distinguished,  and,  indeed,  might  almost  l)e  regarded  each 
as  the  type  of  a  separate  genus;  since,  however,  their  resem- 
blances appear  to  be  due  to  genetic  relationship,  their  retention 
in  a  single  genus  has  most  to  recommend  it. 

It  is  exceedingly  doubtful  if  the  species  referable  to  ThriiM- 
c()])h(yra,  in  the  restricted  sense,  belong  properly  to  the  Axinellid» 
at  all.  In  spiculation  they  present  many  striking  points  of 
analogy  with  the  genera  Bnsjxiilia,  Syrinifella,  Axechina{\^)y 
ii.riamo7i(13),and  TrUceiifrum, — the  significance  of  which  is  greatly 
height^Mied,  in  the  case  of  the  last -men  t  ion  wl  two  genera,  by  the 
fa<;t  that,  in  Trikp^itrion,  microscleres  are  sometimes  present  in 
the  form  of  trichodragmataand  the  peculiar  acanthastylote  niega- 
scleres  chai*acteristic  of  the  genus  are  sometimes  very  scarce,  and 
by  the  fact  that,  in  Axiamon^  the  dennal  megasch^res  are  spined 

t  H.  V.  Wilson,  Bulletin  of  the  United  States  Fish  Commission,  VoL 
XX.,  Pt.2,  1900,  p. 400. 
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at  the  apex,  and  thus  exhibit  a  fcatuiv  which  might  l)e  lookeil 
upon  as  differing  essentially  only  in  degive  of  development  fi-om 
the  furcation  of  the?  claclosti*ongyla  of  T.  /tmijormin.  Hence  T 
am  stnmgly  inclined  to  think  that  Thrlnacoph}rn  is  of  *'Ectyo- 
nine"  origin,  and  that  its  connect  position  is  in  the  Dcsmacidonidie. 

(jrenus  DRAaMATYLE  Topsent. 

Dpjinifion. — Axinellida?(?)  of  encrusting  habit,  with  a  main 
skeleton  c<»nsisting  of  long  smooth  tylostyli  disposed  vertically, 
with  their  heads  Imsed  on  the  substratum,  and  a  dermal  skeleton 
formefl  of  smooth  diactinal  megasclei-es  disposed  tangential  ly. 
Mici'osclei'es  trichodragmata. 

Type-specieH,  D.  lictor  Topsent(d3). 

The  systematic  position  of  Draijmdtyl*'^  like  that  of  Thrina- 
cophoi'dj  is  uncertain.  Tlie  character  of  the  skeleton  (in  the 
single  known  species)  affoixls  gi*ound  for  the  view  that  the  genus 
is  of  "Ectyonine"  derivation;  and  this  view  is  further  supjwrteil 
by  the  existence  of  two  species  of  thinly  encrusting  habit — the 
Ho-calleil  Ilymeraphia  viridis  Top8ent(46),  and  J/u'nwiona  /mtci- 
spicf(li/ern  Cart<T(8), — in  which  the  spiculation  consists  .of  verti- 
cally dii-ected  long  smooth  tylostyli,  trichodragmata  and,  in 
addition,  acanthostyli.  But  this  evidenc?  is  by  no  meann  con- 
clusi\e,  since  the  typtJ  of  skeleton  jK)ssessed  by  Dnujmatyle  is 
common  Uy  (juite  a  number  of  encrusting  genera  of  very  diverse 
origin, — including,  for  example,  (in  addition  to  st'veral  genera 
pn.»vided  with  acanthostyli),  Tiin**a  and  Haficn^mia  (s.str.)  in 
the  .Spirastrellidie,  and  linfmris  in  the  Axinellida;.  On  the  whole, 
there  is  perhaps  more  to  be  said  in  favour  of  the  inclusion  of 
Draijmatyle  in  the  Axinellidie  than  can  be  advancwl  in  the  case 
of  Thriyuicophora. 

Genus  Axidkac;ma,  gen.nov. 

Definitwyi. — Axinellida*  typically  of  thin  lamellar  habit,  stipi- 
tate,  with  even  surface.  .Skeleton  composed  of  primary  lines  of 
stylote  megasclei-es,  traversing  the  sponge  in  the  direction  of  its 
gi-owth,  and   of  secondaiy  lines  (connecting  fibres  ?)  formwl   of 
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<^xea;  there  is  no  special  dermal  skeleton.  The  megascleres  are 
of  the  two  forms  mentioned,  which  ai*e  quite  distinct  in  kind. 
Tlie  microscleres  are  trichodragmata  accom))anied  or  not  by 
single  trichites. 

Type-species,  A.  padina  Topsent(47). 

This  g(»nus  is  pix)p(xs(Ml  for  the  rece[)tion  of  Topsent's  AxiuAla 
pfulhia,  d(\scribed  from  the  Gulf  of  Jjyons.  At  first  I  was 
inclined  to  include  the  specii\s  in  the  genus  Drfujniaxmy  with  the 
single;  s|M'cies  of  which  it  pi-esents  some  striking  {M)int>i  of  super- 
ficial similarity ;  hut  considei-ation  of  the  decidwl  difierences 
lx.'tween  it  and  the  latt<.'r  in  the  matter  of  skeletal  structure  has 
confiruKHl  me  in  the  view  that  their  generic  separation  is  ad- 
visal)U\  As  i-eganis  the  pi-ecise  structure  of  the  skeleton  in 
Axliu'lla  padina^  lu»wever,  Topsent's  description  is  not  very 
explicit,  and  a  quit<)  exact  definition  of  the  genus  cannot  there- 
fore be  framed.  In  s})eaking  of  the  outwaitl  features  of  the 
sponge,  he  nuintions  that  the  single  specimen,  in  consecpienct?  of 
its  having  Innm  somewhat  damaged  by  the  trawl,  "se  tnjuve  en 
])lusieurs  endroits  use  et  p<;rce  a  jour:  de  la  sorte  se  trouve  mise 
a  nu  par  [)lace  I'espec^  de  nervation  (pii  monte  en  eventail  du 
pedicelle  juscju  au  lK)rd  des  IoIkjs,  en  lignes  spiculeuses,  e|)aisKeM, 
nombreuse.s  (;t,  par  suite,  k  |)eine  divergentc*s."  And  further  on, 
in  describing  the  spiculation  (which  consists  of  slightly  curved 
styli,  B50  to  900/x  in  length  by  8  to  10/x  in  diameter  at  the  Imse, 
and  of  curvecl,  sharp-i>ointtHl  oxea  with  a  maximal  size  of  275  by 
6/x),  he  merely  adds  that  the  styli  "forment  les  nervure^  et 
determinent  I'hispidation  de  la  sui*face'',  and  that  the  oxea  "con- 
stituent les  lignes  secondaires  ordinairement  unispiculees  de  la 
chaii)ente".  Jt  is  not  clear  whether  the  "nervui-es"  are  of  the 
nature  of  funes,  or  whether  they  are  formwl  by  single  fibi^es;  nor 
is  any  m(»ntion  made  as  to  whether  or  not  the  fibre^s  an?  plumose, 
nor  regarding  the  extent  to  which  spongin  is  develojK<l  in  con- 
nection therewith.  It  is  presumable,  however,  that  the  "lignes 
secondaires'  are  of  the  nature  of  connecting  fibres,  and  that  the 
styli  pi'oducing  the  hispidation  of  the  sui-face  are  the  terminal 
spicules  of  fibres  running  outwai-ds  to  the  surface. 
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Genus  DiiACiMACiDON,  ;(en.ii()v. 

Definition. — Axinellidw  of  more  or  less  massive  liabit,  some- 
times pi*ovided  with  incipient  conuli,  but  without  sui-f ace-processes 
of  other  kind.  Tlie  skeleton  consists  of  irrcgular  plumose  columns 
loosely  composed  of  mingled  oxeote  and  stylote  megasdeivs  or  of 
oxea  alone,  and  of  (sometimes  relatively  scarce)  connecting  fibitjs 
formed  of  the  same  spicules;  typica.lly,  si)ongin  is  developed  in 
connection  with  the  fibres  rather  sparingly,  and  there  is  no 
deiTiial  skeleton.  In  addition  to  the  oxea  and  styli  composing 
the  skeletal  colunnis, — which  typically  are  of  similar  or  nearly 
similar  dimensions,  — longer  megascleres  of  a  single  kind  (likewise 
either  oxeote  or  stylote)  may  (x*cur  intei'stitially.  The  mici-o- 
sclei*e«  are  trichodragmata,  accomi>aniiM:i  oi*  not  by  single  trichites. 

Type-species,  D.  fujaricififrmiH  l>endy(8). 

Besides  the  type-species,  the  genus  will  include  Dendy's  Thrinn- 
cophin'a  dnnsnimn  (which  likewise  comes  fi-om  Ceylon),  and  the 
species  onginally  desciilwd  by  T^endenfeld,  from  Port  Jackson, 
as  JIalichovdria  cfnthri/ormut*  The  last-mentioned, — a  rede- 
scription  of  the  skeletal  chai-actei*s  of  which,  based  on  a  small 
piece  of  the  type-specimen  received  from  the  British  Museum, 
has  recently  bet»n  given  by  me(13), — is  distinguished  by  the  fact 
that  its  megascleres  are  almost  exclusively  oxea;  and  on  that 
account  the  propriety  of  its  association   in  a  single  genus  w-ith 


«  k!. 


Sulwefjuently  I  have  found  that  \VhiU*legx*^^'»  6VotWy/V«  incntfifnii*i{QB), 
fnmi  Funafuti,  conHtitutes  a  fourth  species  of  this  genus.  In  this,  as  in 
D,  rfunWma,  special  interstitial  megascleres  are  wanting  and  the  spicula- 
tion  consists  of  styli  and  oxea  in  alnnit  equal  numlier  occurring  in  the 
skeleton  promiscuously  intermingled;  but  the  styli  are  here  larger  than 
the  oxea,  ranging  in  length  from  less  than  2(NI  to  upwanis  of  .m()^  and 
occasionally  attaining  to  13/x  in  stoutness,  while  the  Iatt«r  rarely'  if  ever 
exceed  a  sitm  of  4<K>  by  lU/i.  The  oxea  are  exactly  similar  in  shape  to 
those  of  the  three  species  of  Affanfophoni  deHcril)e<l  aln^ve,  and  (as  in  the 
same  species)  are  not  connected  with  the  styli  by  intermediate  forms.  The 
structure  of  the  skeleton  closely  resembles  that  both  of  D.  affan'ci/onnis 
and  D.  cfafhri/onnis.  The  trichodragmata,  which  are  very  scart^e,  have 
the  form  of  stout  compact  bundles  12  to  14^  in  length.  Singly  scattered 
trichites  do  not  occur. 
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the  otlior  s|X)cie8  might  seem  debatable.  Owing  to  the  kindness 
of  Prof.  Deiidy,  T  have  had  the  opportunity,  however,  of  examin- 
ing a  section  of  his  Thrinacophora  (ujarici/ormis;  and  the  close 
resemblance  in  skeletal  jwittern,  which  I  find  to  c^xist  Ixstween  it 
and  the  s]>ecies  in  question,  leaves  no  doubt  in  my  mind  as  to 
their  very  near  relationship.  In  the^e  two  spe<jies,  interstitial 
megasclei*es  occur  which  are  different  from  those  composing  the 
fibres;  but  whereas  in  I),  clafhri/ormis  they  are  very  Hcai*ce,  and 
AW  connected  with  the  fibi-e-forming  megascleres  by  int(^rmediat« 
forms,  such  is  not  the  case  in  the  tyi)e-si)ecies.  In  D,  durutsiniOj 
apparently,  s])ecial  interstitial  megascleres  either  have  never  been 
developtni,  or  have  become  last. 

Dkaomatklla,  gen.nov. 

Dt'Jinition. — Axinellida'  of  massive  habit,  provided  with  digiti- 
form  tajKM'ing  pnwesses.  Tntcu'nal  structure  cavernous.  Main 
skeleton  consisting  of  well-developed,  n(»n-plumose(?),  nuiltispicular 
fibres  arrangcMl  moi*e  or  less  dendriticiilly.  A  dermal  skelet<m  is 
ty]>ica]ly  jiresent,  formed  of  tangential ly -disposed  megascleres 
ci-ossing  in  every  direction.  Tlie  megasclei*es  are  styli  of  a  single 
kind.  The  microscleres  are  triclitKlragmata  alone,  or  accompanied 
by  trichit^s  singly  8cattei"ed. 

Typivspecies,  Z>.  aherrans  Topsent(46). 

To  define  the  genus  Binnna  in  such  a  way  as  to  setrure  the 
inclusion  in  it  of  Topsent's  Desimuiella  aherrnn^^  and  at  the  same 
time  to  exclude  therefrom  c(M*tain  other  species  likewise  possess- 
ing trichcKlragmatH  alone  as  mici-oscleres, — such,  for  example,  as 
those  b(?longing  to  the  genera  Dratjmncidon  and  RhaphoxyOy — is 
extremely  difficult,  if  not  impossible;  and,  on  that  acctmnt,  the 
erection  of  a  new  genus  for  this  si>ecies  seems  necessary.  Even 
apart  from  any  considei'ation  of  expediency,  however,  it  is  doubt- 
ful if  the  SjHJcies  could  have  bei*n  allowed  to  remain  in  BxetnnOy 
— since,  in  midition  to  Iwing  without  sigmata.,  it  differs  from  all 
strictly  acceptable  species  of  that  genus  in  at  least  one  other 
noteworthy  respect,  namely,  the  possession  of  a  dermal  skeleton 
composiMl  of  megascleres  directed  horizontally. 
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Rhaphoxya,  gen.nov. 

Dejinilion, — Axinellida?(?)  of  massive  habit,  without  sui*face- 
processes  other  than  in  the  fonn  of  small,  typically  papilliform 
conuli;  with  a  rather  meagre  main  skeleton  consisting  of  an 
irregular  reticulation  of  slender,  non-plumose,  longitudinal  and 
connecting  fibres,  somewhat  scantily  provided  with  spongin;  and 
without  a  dermal  skeleton.  The  mogascleres  are  more  or  less 
curved  to  ilexuous,  slender  cylindriciil  styli,  oxea  and  strongyla, 
differing  fi-oni  one  another  only  in  the  character  of  their  extremi- 
ties. The  microscleres  are  trichites,  in  dragmata  and  scatttn-ed 
singly. 

Type-sj>ecies,  R.  typicay  sp.n. 

The  two  species  which  I  ascril)e  to  this  genus,  while  scarecjly 
distinguishable  fix)m  one  another  in  their  skeletal  structure  and 
spiculation,  nevertheless  differ  so  markedly  in  some  other  i*e,s[)ects 
as  to  render  it  (juestionable  whether  tlieir  resemblances  may  not 
merely  Ix)  due  to  convergence.  In  one  of  them,  for  example, — 
described  originally  by  Dendy  as  RJuiphisia  yW/irf/i, — the  main 
efferent  canals  are  surrounded  by  a  broad  zone  of  gelatinous- 
looking  collenchymatous  tissue,  precisc^ly  similar  in  appearance 
to  that  occurring  in  the  same  situation  in  most  of  the  s{)ecies  of 
Tedaniinse  T  have  examined;  whereas,  in  the  other,  the  extiu- 
ch<ianosomal  layer  of  tissue  bordering  the  canal  is,  as  usual,  com- 
pai-atively  narmw,  and  api)ears  to  be  histologically  different  in 
constitution.  The  arrangement  of  the  dermal  poi-es  also  is  veiy 
dissimilar  in  the  two  species;  and,  furthermore,  oscula  are  ap- 
parently absent  in  the  one,  while  present  in  the  other.  I  am 
strongly  inclined  to  think  that  the  feature  in  which  R.  pallida 
resembles  the  Tedaniin«»  is  evidence  of  it«  very  close  relationship 
to  that  group;  but  its  microscleres,  it  must  be  confessed,  afford 
no  confirmation  of  this  view,  for  they  are  perfectly  smooth  and 
quite  symmetrically  diactinal,  whereas  in  all  the  species  belong- 
ing indubitably  to  the  Tedaniinie  that  have  so  far  been  described, 
the  rhaphides  (onycheta»)  are  not  only  without  exception  more  or 
less  spinulous,  but  they  are  usually  (perhaps  invariably)  also 
anisoactinal,  and  are   very  frequently  pi'uvided  with  a  bulbous 
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dilation  n«ir  one  extremity.  R.  typica  appears  to  me,  on  the 
other  liand,  not  to  depart  in  any  important  respect,  except  in 
the  ahsence  of  spined  microxea,  from  Desnwxya  (formerly 
Jlif/f/insia)  funnta  Carter. 

I  hesitate,  however,  to  refer  the  two  species  to  separate  genera, 
inasmuch  as  their  only  differences  are  such  as  are  not  yet  i-ecog- 
nised  as  possessing  generic  value. 

With  reference  to  the  possible  Tedaniine  atKnitie^i  of  R.  pallida, 
it  is  intcn'.sting  to  note  that  the  only  other  two  Australian  species 
which  have  l)een  ascrilxxl  to  the  genus  Rhiphinia^  actually  do 
lielong  to  tlie  Tedaniinai^,  Tliis  fact  I  have  already  made  known 
reganling  one  of  them — Rhaphisia  atMuynia  Carter, — in  a  pre- 
vious communication (18);  and  for  the  i-eception  of  the  species  I 
proposed  a  new  genus,  I/fitnitednnin.  The  other,  Rhaphisia 
nimoiffi  Whitelegge(59),  I  now  find  to  possess  a  somewhat  similar 
spiculation,  —consisting  of  oxea  (of  a  single  kind)  and  spinulous 
onychetic(of  three  kinds);  but  in  skeletal  structure  it  differs  from 
//.  aiionyma  very  considerably.*  The  species  appears  to  me  one 
which  will  necessitate  the  erection  of  a  new  genus  for  its  accom- 
modation, but  provisionally  it  may  be  referred  to  Hemkedania, 

Furthermore,  of  the  seven  specimens  recorded  by  Dendy  as 
examples  of  R.  pfdlida,  two  are  not  correctly  identified  as  such, 
but  again  are  representative's  of  a  Tedaniine  species.  In  this 
latter,  the  microsclei-es  are  of  three  kinds, — nearly  similar  in 
form  to  those  of  Ilnn'UedaninQ)  anonynui  (excepting  that  the 
styliform  ones  are  very  nmcli  slenderer  and  somewliat  differently 
shape<l  at  their  basal  extremity);  but  the  megascleres  are  cylin- 

*  The  Hpeoies  ih  noi-ely  in  need  of  i-o-dcMM'iptioii,  eBpeoially  with  respect 
ill  ilH  Hkeletal  Htructuro;  aiuI  the  iiifurmation  regarding  the  Hpioular  cliar> 
autei-H  \»  alw}  misleading.  The  oxea  vary  fmm  220  U»  oTO/a  in  length  and 
up  to  14^x  in  Ktoutne<w;  the  onychebe  of  two  kindH  ai*e  Hiinilar  in  form  tu 
those  of  If,  finonymaiiZ.  Text-fig.20),  exiiihiting  a  conapicuous  bead-like 
dilatation  close  t^)  the  bhmter  extremity,  and  measuring  respectively  \M)  to 
18.")  hy  1  Tyji  and  4")  to  T-")  hy  O'?.")/*  in  size;  and  the  onychetaj  of  the  third 
kind  have  the  form  of  Huhfuniforni  styli  with  an  abruptly  truncated  basal 
exti-emity  provided  with  a  central  mucro  and  a  oinnunferential  whorl  of 
minute  spines,  and  measure  S).')  to  Vl'^fj,  in  length  by  STifj,  in  maximum 
Htoutness. 
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drical  styli  of  a  single  kind  (measuring  320  to  420/a  in  length  by 
6ft  in  stoutness),  occasionally  transforming  into  strongyla.  Tliis 
species  also  appears  to  me  to  constitute  a  new  generic  typ(j. 

Under  the  name  Chondropnis  carteri^  Dendy(8)  has  descrilxjd, 
from  Port  Phillip,  a  species  in  which  the  microsclei*es  are  "hair- 
like rhaphides,"  the  megascleres  are  slender  sti-ongyla  (and  of  a 
single  kind),  and  the  skeleton  consists  partly  of  "numei*ous  stout 
sandy  tracts  or  fibres  running  moixj  or  less  parallel  to  one  another 
towards  the  surface,"  and  partly  of  spiculo-spongin  fibres.  Fi-om 
its  description,  therefore,  the  species  is  one  which  might  appear 
as  possibly  admitting  of  inclusion  in  a  single  genus  along  with 
Rhaphoxya  typica  and  R.  pallida.  On  examination  of  itii  ty|)e- 
specimen,  I  find,  liowever,  that  Chmdropsin  carteri  also  belongs 
to  the  Tedaniinte;  its  rhaphides  are  spinulous,  and  of  two  kinds, 
measuring  respectively  lOO/i  and  55/x  in  length,  the  shorter  ones 
styliform  in  shape,  up  to  I'S/x  in  stoutness,  and  relatively  scarce, 
the  longer  (and  slenderer)  usually  sharp-pointed  at  both  extremi- 
ties, and  occasionally  exhibiting  a  slight  dilatation  near  one 
exti-einity.  Since,  in  the  case  of  this  species,  a  new  genus  is 
unquestionably  recjuired,  I  pro|)ose,  in  designation  thereof,  the 
name  Strotiyylamma. 

Rhaphoxya  typica,  sp.nov. 
(PI.  xxix.,  fig.3;  PI.  xxxviii.,  figs.8,  9;  PI.  xxxix.,  fig.5; 

PI.  xlii.,  figs.l,  2.) 

Duujnoatis. — Sponge  massive,  sessile,  irregular.  Surface  rugose, 
but  generally  subglabi-ous:  provided  with  scattered,  small,  {)apilli- 
forni  elevations.  Oscula  situated  chiefly  on  the  uppermost  parts. 
Dermal  membi-ane  easily  separable;  minutely  reticulate  to  the 
naked  eye,  with  many  dermal  poi'es  in  each  mesh  of  the  reticula- 
tion. Skeleton  lax  and  rather  scanty ;  consisting  chiefly  of 
ascending,  slender,  multispicular  main  fibres;  connecting  fibi-es 
more  frequent  towards  the  interior.  Megascleres  slender,  cylin- 
drical; comprising  oxea,  strongyla,  and  fewer  styli;  up  to  700  by 
9/x  in  size.  Trichit^s  55  to  400/x  long,  occurring  singly  scattered 
and  in  dragmata,  and  also  forming  short  fibres. 

Loc, — P(»rt  Phillip. 
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External  ch/iracfertf. — The  single  specimen  (PI.  xxix.,  fig.3)  is 
irregularly  cake-Hliaped,  witli  the  upper  surface  deeply  incised  by 
several  narrow,  valley-like  or  sulciforni  gnwves,  and  measures 
65  mm.  in  length,  45  mm.  in  breadth,  and  35  mm.  in  height  in 
its  most  elevated,  centi-al  portion;  the  grooves  appear  to  be  due 
mei*ely  to  the  more  rapid  upgix)wth  of  the  intervening  portions 
of  the  sponge,  and  thus  to  be  of  accidental  origin.  The  surface 
is  further  rendered  uneven  by  many  irregular  shallow  furrows 
and  slight  undulations,  and  by  moderately  numerous,  irregularly 
scattei-ed,  small  papilliform  conuli;  the  latter  are  usually  more  or 
less  appressed  to  the  sui'face,  and  seldom  exceed  1  mm.  or  so  in 
height.  The  dermal  membrane  is  distinct  and  easily  separable 
(owing  to  the  presence  of  subdermal  spaces),  and  over  most  por- 
tions of  the  surface  presents,  to  the  naked  eye,  a  minutely  reticu- 
late pattern  (PI.  xxxviii.,fig.8),  due  to  the  mode  of  arrangement  of 
the  dermal  pores.  Interiorly,  the  sponge  is  ti-avei-sed  more  or  less 
vertically  by  numerous,  fairly  wide^  main  efferent  canals  (up  to 
4  mm.  in  diameter),  which  terminate  in  relatively  rather  small 
oscula  situated,  for  the  most  part,  on  the  more  elevated  portions 
of  the  surface.  For  some  distance  before  arriving  at  the  oscula, 
many  of  the  canals  run  close  beneath  the  surface,  separated  from 
the  exterior  by  scarcely  more  than  the  dermal  membrane. 

The  consistency  in  alcohol  is  rather  soft  and  compressible, 
impei'fectly  resilient,  somewhat  lacking  in  toughness,  but  not 
brittle;  and  the  colour  is  brownish-gi-ey  on  the  surface,  slightly 
I)aler  in  the  interior. 

The  dermal  reticulation  (PI.  xliv.,  figs.l,  2)  is  made  up  of  more 
or  less  (Kjlygonal  meshes,  varying  in  actual  shape,  in  difierent 
{KJilions  of  the  surface,  from  nearly  circular  (with  a  diameter  of 
from  rarely  less  than  120  to  occasionally  250/i)  to  almost  oblong 
(measuring  up  to  .'350/a  in  length  and  often  less  than  half  as  broad 
as  long),  and  separated  by  usually  relatively  narrow  boundaries 
varying  fmm  25  to  rai-ely  more  than  90/i  in  width.  The  largest 
meshes  occur  on  those  iH)rtions  of  the  surface  where  the  main 
efferent  canals  run  immediately  below  the  surface.  Within  the 
interstices  of  the  meshes,  the  dermal  membrane  is  perforated  by 
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1  porw,  the  largest  of  which  mea.sui¥  60  or  70/j  in 
diameter:  each  mesh  is  accordingly  irf  tlie  nature  of  a  pore-sieve. 
The  boundarieH  or  sides  of  the  nieshes  contain  nuiiierons,  densely 
staining,  coaraely  granular  pigment- 
cells,  usually  of  more  or  less  elongate  \ 
shape  and  occasioimlly  exceeding  '20/1 
in  length,  and  mostly  with  their  long 
axes  directed  parallel  to  tlie  sides  of  the 
meshes.  Nn  spicules  are  present  in  the 
dermal  layer  except  a  few  scatt«r(td 
tnchites. 

SkflfUm. — Partly  owing  t«  the  ten- 
uity of  the  skeletal  fibres,  and  partly 
to  discontinuities  due  U>  the  consid 
able  number  and  nize  of  the  main  efl 
ent  canals,  the  skeleton  fonns  but  a  vi 
inconsiderable  portion  of  the  total  m 
of  the  sponge.     It  consists  thiuughout 
(Pi.   xxxix.,   fig.5;    PI.  xlii.,  figH.1,  i) 
chiettyof  ascending  multispicular  main 
iibres,    running   upwards  (often  more 
or  less  sinuously)  through  the  sponge 
in  fairly  close  apposition  with  one 
other,  increasing  in  number  by  bifur- 
cation as  they  go.     Excepting  in 
more  peripheral  i-egion  of  the  skeleton, 
however,  fairly  numerous,  paucispiuular 
connecting    fibres   also   occur,    which 
form  among  themselves  and  with  the 
main  fibres  an  extremely  irregular  re- 
ticulation.    The  fibres  are  composed  of 
longitudinally  dii'ected,  usually  fairly 
closely  paclce<l  spicules,  united  (and,  i 
the  ca.se  of  the  connecting  fibres,  also  usually  onsheathed)  by  a 
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small  amount  of  hyaline  spongin,  which  is  scarcely  perceptible 
except  when  stained.  The  main  fibres  range  from  occasionally 
less  than  30  to  rarely  above  80ft  in  stoutness:  the  connecting 
fibi-es  ai-e  much  slenderer.  Scattered  megascleres  uncemented  by 
spongin  ai-e  few  or  absent.  Trichites  are  plentiful  through  all 
parts  of  the  interior,  occurring  chiefly  in  dragmata,  but  also 
scattered  singly;  in  addition,  the  longest  ones  frequently  form 
short  fibres  running  parallel  to  the  main  skeletal  fibres. 

Mastichorioyis. — The  flagellated  chambers  measure  up  to  45/x 
in  diameter,  and  are  arranged  so  closely  together  that  the  choano- 
sonie  is  generally  reduced  to  a  mere  reticulum  (PI.  xxxviii.,  fig.9). 

Spicules. — (i.)The  mega.scleres  are  variously  (but  seldom  very 
much)  curved,  frequently  more  or  less  f^exuous,  slender  cylindrical 
oxea,  strong}'la,  and  styli,  differing  from  one  another  only  in  the 
chara(jt<»r  of  their  exti*emities,  and  varying  in  stoutnc^ss  from 
alxmt  2  to  9/x,  and  in  length  from  rarely  less  than  100  up  to 
700/1 ;  individuals  le^  than  350/*  long,  however,  are  few.  The 
majority  are  more  or  less  sharply  (and  usually  irregularly)  pointed 
at  l)oth  extremities  (oxeote  or  tornote);  but  strongyla  also  are 
common,  while  stylote  forms  are  somewhat  less  frequent. 

(ii.)  The  trichites  or  rhaphides  are  mostly  sti'aight  or  nearly  so, 
less  than  1/a  in  stoutne^is,  and  apparently  of  all  lengths  from  55 
to  400/i;  individuals  between  220  and  320/a  in  length,  however, 
are  exceedingly  rare,  and  those  between  about  100  aud  150/*  are 
scarce. 

Riiaphoxva(?)  pallida  Dendy. 
(PI.  xxxiii.,  fig.6;  PI.  xliii.,  figs.  1,  2.) 

1896.  Rhaphifda  jxJlida  {^VLttmi))  Dendy(7),  p. 257. 

Ditufiwsis. — Sponge  massive,  se^ssile,  irregular.  Surface  rugose, 
but  subglabrous;  irregularly  beset  with  small  papilliform  eleva- 
tions. Oscula  absent.  Dermal  membrane  closely  adherent. 
Dermal  j)ores  singly  scattered.  Skeleton  lax  and  rather  scanty; 
consisting  of  slender,  multispicular  main  fibres  united  in  a  very 
irregular  fashion  by  a  plexus  of  paucispicular  connecting  fibres. 
Spiculation  almost  identically  similar  t\>  that  of  R,  typica. 

UH.—Vini  Phillip. 
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Introd'nctary, — The  following  description  ia  based  upon  four 
of  the  original  examples  of  the  species  (viz.,  those  bearing  the 
register-numbers  314,  621,  737,  and  879),  and  an  excellently 
preserved  spirit-specimen  which  is  in  the  collection  of  the  Aus- 
tralian Museum;  the  tjrpe-examples  also  are  in  alcohol,  but  with 
one  exception  are  im[>erfectly  pres<»rved.  As  already  mentione<l 
above,  two  of  the  original  spt^-imens,  which  Dendy  somewhat 
doubtfully  referred  to  this  species,  pix)ve  to  belong  to  a  genus 
closely  relat«l  to  Tedania. 

External  charact-ers, — Tlie  sponge  (PI.  xxxiii.,  fig. 6)  is  iri*egu- 
larly  cake-shaped,  somewhat  higher  than  broad,  attaining  in  the 
case  of  the  largest  specimen  a  height  of  65  mm.  The  surface  is 
slightly  uneven,  more  or  less  rugose;  and  is  provided,  especially 
in  the  upp(»r  parts,  with  irregularly  scattered,  mostly  very  small, 
somewhat  conule-like  elevations,  i*ather  variable,  in  size  and  sha(>e, 
but  usually  more  or  less  papillifonn.  The  undamaginl  surface  is 
subglabrous.  The  dermal  membi*ane  is  mtxlerately  thin  and 
fairly  tough,  without  pores  visible  to  the  naked  eye  or  even  witli 
the  aid  of  a  lens,  and  is  everj'where  closely  adherent  to  the 
underlying  tissues.  The  sponge  is  traversed  in  a  generally 
upward  direction  by  many  main  eflerent  canals,  of  inconsiderable 
size  so  far  as  regards  the  size  of  their  lumina,  but  each  surrounded 
(and  thus  rendered  conspicuous)  by  a  broad  layer  of  somewhat 
gelatinous-looking  collenchymatous  tissue.  These  canals  terminate 
in  proximity  to  the  surface;  and  there  ai-e  no  oscula. 

In  alcohol,  the  colour  is  pale  greyish -yellow  to  dull  white,  and 
the  consistency  is  ccmipressible  and  resilient,  fairly  tough  and 
compact,  but  moderately  soft.  The  colour  in  life,  according  to 
the  original  description,  is  greyish,  ranging  from  "very  light 
grey-buff"  to  "smoke-grey." 

Tlie  dennal  membrane  contains  numenms  finely  and  densely 
granular,  deeply  staining  cells,  generally  more  or  less  ovoidal  in 
shape,  averaging  al)out  14/a  in  length  by  9/x  in  bn^adth.  Actual 
dermal  pores  wei*e  not  observH^d;  but  (in  the  case  of  the  one 
sutticiently  well-preserved  specinien)  thin  tangential  stained  sec- 
tions of  the  dermal  layer  showed  fairly  numerous  subcireular  to 
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■al  ureas, — up  to  200/(  in  diameter  and  situated  at  an  average 
ajMrt  of  about  1  RO/i, — ditttinguiHbetl  from  the  inter^'ening 


of  the 


inbrane  by  their  relative  transparency  due  to 
the  fewiietm  of  tlie  deeply -xtaining  grati- 
ular  i^llt)  occurring  within  their  limits 
(PI.  xliv.,  fig.3).  In  life,  presumably, 
each  Buuli  area  in  the  site  of  a  Hingle 
pore  (or  poHxibly  of  §everal  pores). 

Stffftini. — In  most  respects  the  skele- 
1  ton  closely  rcFienibles  that  of  H.  typiea, — 
and,  iiidee<l,  as  seen  in  ttection,  is  scarcely 
distinguishable  therefnnn;  the  character 
of  the  ski^letal  fibres  is  exactly  the  same 
n  I>oth.  The  chief  difference  consists 
n  the  somewhat  fewer  main  fibres  in  the 
prexent  species,  and  the  far  greater  num- 
ber of  the  connecting  fibres  (except  in 
the  pt'ripheral  parts  of  the  skeleton), — 
n  coiisetjuence  of  which  the  pattern  is 
loiv  generally  reticulate,  and,  except 
towards  the  surface,  much  more  irregulai- 
(Pl.  xliii.,  figs-l,  2).  Ulie  difference  in 
skeletal  patt4>rn  of  the  two  species  is 
much  more  clearly  marked  in  vei^-  thick 
sections  of  their  skeleton,  as  will  be  seen 
fmm  a  eoHii>urisiin  of  figs,  3  and  6  in 
PI.  xxxix.;  and  fiuii  these  figures  it 
will  be  oKsericd also  tliat,  in  the  present 
species,  the  skeleton  is  on  the  whole  more 
scanty,  and  chai-acteriscd  by  more  ex- 
tensive discontinuities  due  to  the  passage 
of  main  excurrent  canals.  As  in  A. 
typiea,  the  trichites  occur  both  in  dragnmta  and  scattered  singly, 
and  the  longer  ones  (in  part)  give  rise  Ut  fibres;  the  scattered 

*  AAii/^ojyu(!)  jm/Ztrfa.     MegsxclvreA.     Showiii)t  al«o  the  eitraniUea  of 
the  same  more  highly  magnified. 
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trichites  are  mainly  confined  to  the  collenchyina,  and  the  tnchit<?- 
fibres,  which  are  often  of  very  considerable  len;^th,  occur  chiefly 
along  and  immediat^^ly  within  the  Ixiundaries  of  the  same  tissue, 
where  it  adjoins  the  chotinosome. 

MoHfichotnons, — The  flagellated  chambei's  an*  nearly  spherical 
and  of  small  size,  rai*ely  moi'e  than  '20 fi  in  diameter,  and  situated 
at  an  average  distance  of  about  IO/a  apart. 

Spicules, — Both  megascleres  and  microscleres  are  pi*ecisely 
similar  in  form  to  those  of  li.  typica.  The  former  vary  in  maxi- 
mum size,  in  different  specimens,  from  G50  by  7/i  to  I'lO  by  9/i, 
and  their  minimum  length  in  any  specimen  is  less  than  200/'; 
individuals  below  300/i  long,  however,  are  scarce.  Th(>  trichitcvs 
ai-e  divisible  int^)  two  groups,  the  short<M'  ones  varying  in  length 
fmm  alx)ut  50  to  220/x,  the  longer  from  about  320  to  450/^. 

Genus  Desmoxya,  gen.nov. 

Dejinit'wn, — Axinellida»(?)  of  massive  form,  typically  more  or 
less  dome-shapetl,  and  provided  with  well-developed,  ])iipilliform 
processes.  Skeleton  consisting  of  an  irregular,  halichondi*oid 
I'eticulation  tniversed  by  ascending  multispicular,  non-plumose 
fibi*es.  Spongin  aluiost  or  quite  absent.  Mega.scleres  of  a  single 
oi*der, — oxea,  strongyla  and  styli,  differing  only  in  the  chai'act^r 
of  their  extremities.  Microscleres  terminally-spiued,  arcuate  or 
slightly  sigmoidal  microxea,  and  trichodragmata. 

Type-species,  D.  lutuiia  Carter. 

The  single  species,  for  wliich  this  genus  is  proposed,  has  hithei'to 
been  referred  to  Hiyijlnsia.  The  number  and  importance  of  the 
characters  distinguishing  it  from  the  i*emaining  species  of  the 
latter  genus,  however,  i-ender  obvious  the  necessity  of  its  removal 
thei-efrom.  The  structure  of  the  skeleton  is  essentially  the  same 
as  in  Rhaphoxya,  oidy  the  main  fibres  are  far  fewer,  the  connect- 
ing fibres  aiH?  re<luced  to  a  spai'se  reticulation  of  spicules,  and 
spongin  is  almost  completely  wanting. 

In  the  several  specimens  of  D.  lunata  examined  by  me,  the 
microxea  are,  without  exception,  simply  bow^-shaj)ed,  i.e.,  curved 
in  one  plane.     In  the  Australian  Museum,  however,  there  is  a 
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mounted  slide  of  the  spicules  of  a  Port  Phillip  sponge  in  which 
(while  otherwise  clos(»ly  agreeinpf  in  spiculation  with  D.  lutuUa) 
the  inicroxea  for  the  most  part  are  more  or  less  curved  in  a  dis- 
tinctly sigmoidal  manner.*  There  is  evidence  for  supposing, 
thei*efore,  that  the  microxea  of  Desvnoxya  are  derivatives  of 
sigmata. 

Desmoxya  lunata  Carter. 
(PI.  xxix.,  ^yi,Ji\  PI.  xxxviii.,  fig.5;  PI.  xliv.,  fig.4.) 

1885.  Ilu/yiiutia  lunata  Carter(5),  p. 358. 

1897.  Iligyinsia  lunata  ])endy(7),  p.  244. 

Diaf/noAis. — Sponge  massive,  sessile,  more  or  less  dome-sliaped, 
rising  above  int^)  short  digitiform  pn)cesses,  and  provided  also 
with  irregularly  scattered  small  conuli.  Dennal  membrane 
minutely^  reticulate;  with  many  dermal  pores  in  each  mesh  of 
the  i-etieuiation.  Skeleton  feebly  developed,  consisting  of  irregu- 
larly ascending,  slender,  multispicular  main  fibrt^s,  between  which 
then»  extends  a  very  sparse  and  irregular  reticulation  composed 
chiefly  of  single  spicules.  Megascleres  slightly  curved,  cylindrical 
or  ne^irly  so;  comprising  oxea  and  styli  in  approximately  equal 
numlx^i*s,  and  relatively  few  strongyla;  maximum  size  about  800 
by  12  to  15/x.  Microxea  crescent-shaped,  minutely  spinulous 
except  in  their  central  moiety,  30  to  Afifi  long  and  up  to  3-5/x  in 
stoutness.  Trichites  separable  into  two  groups  as  regards  size, 
the  shorter  varying  from  60  to  220/a  in  length,  the  longer  from 
560  to  6 20/1 ;  occurring  in  dragmatu  and  scattered  singly,  the 
larger  ones  also  forming  short  fibres. 

Loc. — Port  Phillip. 

Extei'nal  Jmturps, — Tlie  sponge  (which  is  known  now  from 
seven  examples)  appears  always  to  be  more  or  less  dome-shaped 
(PI.  xxix.,  fig.5), — usually  not  far  from  (roughly)  hemispherical, 
sometimes  nearly  as  high  as  broad,  occasionally,  however,  much 
depressed,  almost  flattened, — and  is  provided  with  moderately 
numemus  mammiform,  or  short  digitiform,  processes;  in  addition, 

*  In  thi8  preHumahle  second  species  of  Dtf*moxya^  the  microxea  (if  they 
may  correctly  so  l)e  termeti)  are  very  small,  rarely  attaining  to  more  than 
25/A  in  length. 
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the  surface,  including  that  of  the  processes,  is  covered  with  small, 
usually  blunt  conuli.  The  large>st  specimen  measui*es  95  mm.  in 
length,  80  mm.  in  breadth,  and  70  mm.  in  height;  and  the  pro- 
cesses, which  are  generally  slightly  flattened  and  somewhat  ap- 
pressed  to  the  surface,  average  about  4  mm.  in  diameter  at  the 
base,  and  vary  in  length  up  to  about  10.  mm.  The  dermal  mem- 
brane is  strongly  developed  and  fairly  easily  separable,  and 
usually  presents  to  the  naked  eye  a  minutely  i-eticulate  pattern 
due  to  the  mode  of  arrangement  of  the  dermal  pores  (PI.  xxxviii., 
fig.  5).  Internally,  the  sponge  is  traversed  vertically  by  rather 
numerous  main  efferent  canals,  measuring  up  to  3mm.  in  diameter, 
which  open  into  small,  usually  inconspicuous  oscula  situated  on 
the  upper  parts  of  the  surface.  The  oscula  occur  on  and  l)etween 
the  digitiform  processes  indifferently.  The  consistency  in  alcohol 
is  soft  and  compressible,  and  lacking  in  toughness;  the  texture, 
however,  is  compact.  The  colour  in  life  is  some  shade  of  brown, 
— usually  a  darkish  or  slaty-brown,  sometimes  with  a  greenish 
tinge;  in  alcohol,  it  is  brownish-grey  on  the  surface  and  pale 
grey  within. 

The  dermal  reticulation  (PI.  xxxviii.,  fig.5)  is  formed  of  more 
ar  less  polygonal  meshes  of  various  size  up  to  about  300  by  200/ii, 
usually  longer  than  broad,  but  varying  in  actual  shape,  in  different 
parts  of  the  surface,  from  subcii*cular  to  nearly  oblong,  and 
separated  by  usually  narrow  boundaries  from  35  to  (rarely) 
150/A  in  width.  Within  each  of  the  meshes,  tlie  dermal  mem- 
brane is  perforated  by  numerous  poi*es.  In  consecjuence,  no 
doubt,  of  their  having  become  closecl  through  conti-action,  the 
pores  sometimes  are  apparently  absent;  and  in  one  of  the  speci- 
mens examine<l,  presumably  owing  to  excessive  conti-action,  even 
the  dermal  reticulation  was  indistinguishable.  No  megascleres 
are  present  in  the  dermal  membrane,  and  only  very  few  scattei'ed 
trichites;  but  in  the  boundaries  of  the  meshes  of  the  reticulation, 
spined  microxea  occur  more  numerously  than  elsewhere  in  the 
sponge. 

JSkelfitoii. — When  a  piece  of  the  sponge  is  treated  with  caustic 
potash,  it  usually  decomposes  entirely,  yielding  nothing  but  a 
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rtoceulatioii  (consisting  mainly  of  scparftte  spicules);  occasionally, 
however,  by  the  exercise  of  especial  care,  one  succeeds  in  obtain- 
ing, as  j)art  of  the^  ivsidue,  small  masse^s  of  coherent  skeleton. 
From  examination  of  these,  the  skeleton,  which  is  extremely 
scanty,  is  seen  to  consist  partly  of  slender,  multispicular  (main) 
fibres  running  irregularly  through  the  sponge,  branching  and 
occasionally  anastomosing  as  they  go,  and  partly  of  a  very  sparse 
and  irregular  reticulation  of  single  spicules  and  short  pauci- 
spicular  fibrt^s  extending  between  the  main  fibres  and  partly 
serving  to  connect  them  (PI.  xliv.,  fig. 4);  the  structure  is  much 
less  denser  than  would  ap|)ear  from  the  figure,  inasmuch  as  in  the 
mounted  preparation,  from  which  the  photograph  was  taken,  tlie 
skeleton  has  beiui  compivssed  under  the  cover-glass  to  less  than 
half  its  original  thickness.  The  main  fibres  are  rarely  as  much 
as  40/t  in  stoutness,  and  are  composed  of  fairly  closely-packed 
spicules,  directed  longitudinally,  and  l)arely  held  together  by  an 
evanescently  small  amount  of  hyaline  spongin,  which  becomes 
discernible  only  when  stained.  Outside  the  main  fibres,  spongin 
is  generally  wanting;  but  here  and  there,  where  several  spicules 
cross  one  another  at  a  point,  a  faint  investment  of  cementing 
substance  is  sometimes  detectable. 

In  ordinaiy  sections  of  the  sponge  {i.e.,  with  the  fleshy  tissues 
intact)  the  precise  pattern  of  the  skeleton  is  usually  not  manifest: 
for,  in  thick  sections,  it  is  generally  more  or  less  obscured  in 
consequence  of  an  opacity  due  to  great  numbers  of  pigmented 
granules  scattered  everywhere  through  the  tissues ;  while,  in 
thinner  secticms,  owing  to  the  sparseuess  and  irregularity  of  the 
skeleton,  the  main  fibi*es  are  usually  more  than  once  cut  across, 
and  thus  appear  not  to  Ih^  continuous,  and  the  intermediate 
skeleton  appears  to  consist  merely  of  a  few  scattered  spicules. 
Trichodragnmta  occur  rather  abundantly  through  all  parts  of  the 
interior,  but  are  not  very  noticeable  owing  to  the  obscuring 
effect  of  the  pigment-granules  and  the  extreme  slenderness  of 
the  individual  trichites.  Singly  scattered  trichites  are  scarce. 
The  spined  microxea  likewise  occur  in  all  parts  of  the  sponge, 
but  ai*e  nowhere  abundant ;  they  are  most  numerous  in  the 
dermal  meiubi'ane. 
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SpU-olfv. — (i.)  The  inegHscloi-cw  1 
tire  slightly  ciined  oylindrical 
(«<!»,  styli,  strongyla  and  inter- 
mcHiate  fomm,  iliflenng  from 
one  another  only  in  the  chaine- 
ter  l>f  their  extremities,  and  the 
same  in  all  partw  of  the  sponge; 
the  ojtea  and  styli  are  present  in 
about  e<|ual  numbers,  while  the 
strongyla  arc  notably  fewer. 
They  arc  of  appruximatvly  tho 
same  dimensions  in  all  tho  speci- 
mens examined,  langing  in  length 
fi-oni  alraut  520fi  to  slightly 
above  800^  rarely  to  (*.')0/i,  and 
vaiying  in  maximum  stoutness 
(in  different  sjiocimens)  from  \'2 

(ii.)The  triohites  are  straight 
01-  nearly  so,  almost  innneasur 
ably  fine,  and  of  ail  lengths  !»- 
tween  560  and  620fi,  and  be- 
tween 60  and  2'20/t;  the  shorter 
ones  are  again  nearly  separable 
into  two  gi'oups,  individuals  be- 
tween lOU  and  150/i  in  length 
being  very  suari^e. 

(iii.)The  acanthoxea  are  arcu- 
ately  curved,  crescentiform,  often 
very  slightly  inflated  ccnti«lly, 
30  to  45^1  in  length  by  2  to  4fi  I 
in  stoutness,  and  densely  covered  ' 
with  minute  spinules  for  a  dis 
tance  of  from   10  to  15/<  from     \v_,tf^ 
their  extremities,  the  remaining  Text-fiR. IB. • 

portion  of  their  length  being  smooth.      The  curi^ature  is  » 

*  DamuhTga  lUHala,     'i,  meKuacleres;  h,  extremiticH  uf  the  same,   r 
highly  niagnifietli  c,  spilled  a 
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metrical,  and  rather  variable  in  degree;  when  most  considerable, 
it  slightly  exceeds  that  of  two-fifths  of  the  circumference  of  a 
circle. 

Genus  Holoxea  Topsent. 

Dfjinitvm. — Axinellidti»(?)  of  massive  or  encrusting  habit;  w4th 
a  more  or  Ichk  irregular,  halicliondroid,  main  skeleton,  and  with 
or  without  a  dermal  skeleton  of  horizontally-disposed  megascleres. 
Tlie  megascleres  are  oxea  of  one  or  two  kinds,  and  the  charac- 
teristic microscleres  are  minute  micix)xea,  somewhat  I'esembling 
sanidasttirs;  in  addition,  trichodragmata  are  typically  present. 

Tyi>e-species,  H,  fnrtiva  Toj)sent(45). 

The  considerable  agreement  which  exists  between  this  genus 
anrl  Denmoxya  in  the  matter  of  spiculation  appears  to  me  to 
justify  the  supposition  of  a  relationship  between  them.  It  is 
true  that,  in  //.  fiirtix-aj  the  type-species,  so  Topsent  informs  us  in 
his  second  description  thei*eof(51),— the  ectosome  is  charged  witii 
more  or  less  horizontally-disposed  oxeote  megascleres  (difFering 
fix>m  those  of  the  main  skeleton  only  in  size),  and  is  differentiated 
to  form  a  cortex  "peu  epaisse,  mais  assez  i-esistante" ;  but  the 
importance  to  be  attached  to  this  feature  is  minimised  by  the 
fact  that  the  other  two  sjHJcies  wliich  have  been  ascribed  to  tlie 
genus, — viz.,  //.  collectrix  and  //.  valida  Tliiele(39), — a  specially 
characterised  cortex  is,  apparently,  wanting;  moreover,  it  is  to 
be  noted  that,  in  Detnnox.ya  Iniiata^  the  dermal  layer  is  particu- 
larly well-developed,  and  if  provided  with  a  megascleric  skeleton 
would  probably  constitute  what  might  be  termed  a  cortex.  The 
information  at  our  disposal  regaiding  the  structure  of  the  main 
skeleton  in  the  several  species  of  Jfohxea  is  extremely  scanty: 
Topsent  merely  mentions,  in  the  case  of  //.  furtivay  that  when 
the  sponge  is  confined  to  narrow  crevices  the  megasclei'es  are 
constrained,  owing  to  their  gi'eat  length,  "s'orienter  dans  un 
sens  tleterminee,  par  faisceaux  sur  des  longueurs  variables",  and 
that  "il  en  r^sulte  souveut  un  faux-semblant  de  charpente 
fibreuse";  while  Thiele  goes  no  farther  than  to  state  that  the 
megasclei'es  (of  IL  coilectruc)  ^^lassen    keine  bestimmte  Anord- 
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nung  erkennen."  So  far  as  one  can  judge,  it  seems  probable 
that  the  skeleton,  on  the  whole,  is  ari*anged  iri'cgularly,  in  a 
more  or  less  halichondroid  fashion  ;  and  this  is  the  type  of 
skeleton -pattern  which  would  i-esult  if,  in  Df'Hmo,rt/a  hiu/ffa,  the 
reticulum  of  int<?rstitial  and  connecting  spicules  merely  increased 
in  degree  of  development  and  complexity  at  the  expense  of  the 
connecting  fibres.  The  spined  microsderes  of  Holoxm  fnrtira 
are  looked  ujwn  by  Topsent  as  sanidasters,  and  he  has  accoi-d- 
ingly  referred  the  genus  to  his  proposed  family  Streptast^^ridw; 
but  these  microscleres,  it  seems  to  me,  miglit  with  e<]ual  pi-o- 
piiety  be  regai*ded  as  microxea, — and,  indeetl,  in  Topstint's  original 
description  of  the  sjxx'ies  were  so  designated:  furthermore,  in 
//.  fnrtira  and  //.  coUertrixy  as  in  Dfumoxya^  the  spined  micro- 
scleres are  }U»companied  by  triclKKlragmata,  which  latter  are 
unknown  to  occur  in  association  with  definitely  astrese  micix)- 
scleres  elsewhere  in  tlie  Monaxonida.  AVhether  cei*tain  genera 
witli  spined  microxea,  like  Dt^smoxya  and  IHygimtia^  properly 
admit  of  inclusion  in  the  family  Axinellidw  is  open  to  question; 
but  Holoxea  certainly  apj)ears  to  resemble  Dtsmoxya  much  more 
closely  than  it  does  any  other  genus,  and  on  that  account,  per- 
haps, ought  to  be  placed  in  preximity  thereto. 

(Jenus  Hi(;(JiNSiA  Higgin. 

Dfjinitiun. — Axinellida^(?)  of  various  external  form;  t}'pically 
erect-lamellar,  with  entire  or  lol>ate  margin,  or  sometimes  tending 
to  l)ecome[mlmo-digitateor  fmndose;  seldom  nimose;  occasionally 
massive,  with  or  without  digitate  pixx-'esses.  Skeleton  usually 
more  or  less  condensed  axially;  typically  consisting  (extra-axially) 
partly  of  more  or  less  plumos(^  main  fibres  or  spicule-columns 
running  to  the  Kui*fac(i,  and  partly  of  an  irregular  reticulaticm  of 
spicules  connecting  the  main  fibres;  either  of  these  cr»mponents, 
however,  may  l)e  nuich  re*duced  or  absent.  Or  the  extra-axial 
skeleton  may  consist  (either  threugliout  or  only  in  its  outer 
region)  of  bundles  or  bands  of  long  styli  radiating  to  the  surface, 
and  of  sheaves  of  smaller  and  slenderer  spicules  surrounding 
these.     Sjiougin  present  in  small  to  moderate  quantity.     Mega- 
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sclcros:  styli  and  (or)  oxea,  usually  of  two  or  three  kinds. 
Mega8clei*e8  of  a  single  kind,  in  the  form  of  centrangulate  spiued 
luicroxea. 

Tyj)e-specie8,  //.  coralloides  Higgin.  • 

The  genus  Ilitjt/insia  is  here  defined  so  as  to  include  also 
Ridley  and  Dendy's  Deiidropsla,  with  its  two  species  D,  hideiUi 
fern  and  D.  mixta, — the  latter  recently  added  to  the  genus  by 
Hentschel(15).  The  reason  for  this  is  not  that  tlie  differences 
between  Higyiii^ia  corcdl aides  and  Dendropsia  bid^ntifera^  the 
respective  type-species,  are  insutticient  to  wan-ant  their  generic 
separation,  but  that  intermediate  species  exist  between  them, 
forming  with  them  (in  so  far  as  skeletal  characters  are  concerned) 
a  gradational  series  incapable  of  subdivision  into  two  groups 
except  in  an  arbitrary  way.  This  fact  will  be  clear  from  the 
following  synopsis  of  the  chief  distinguishing  cliaracters  of  the 
several  species. 

Dendropsis  bidenti/era  Ridley  &  Dendy(33).  Dichotomously 
i-amose,  with  slightly  compressed  branches  dispased  in  one  plane. 
Skeleton  consisting  (i.)of  a  dense  axial  core  of  interlacing,  com- 
paratively short  styli;  (ii.)  of  bundles  of  much  longer  styli  (up  to 
1100by44fi  in  size)  radiating  from  the  axis  to  the  surface, 
Ijcyond  which  the  apices  of  many  of  them  project;  (iii.)  of  sheaves 
of  slender  oxeote  spicules  surrounding  (ii.),  which  are  peculiar  in 
l)cing  double-jwinted  at  one  extremity,  and  also  often  project 
beyond  the  surface;  and  (iv.)  of  long  slender  styli  (up  to  1750  by 
20/x  in  size),  occasionally  passing  into  strongyla. 

Dendropsia  niixtu  Hentschel(15).  Thick,  encrusting ;  with 
short  digitifonn  processes.  Skeleton  consisting  (i.)  interiorly  of 
irregularly  arranged  stout  oxea  (up  to  750  by  31/a  in  size);  (ii.)of 
long  slender  styli  (up  to  2240  by  'Mfi  in  size)  projecting  beyond 
the  surface;  (iii.)  of  bundles  of  slender  oxea  (up  to  1175  by  5/a  in 
size),  forming  dermal  tufts  around  (ii.)as  in  the  genus  Ji(UfpaUia, 
and  also  passing  inwards  towards  the  interior.  , 

JIujijiusia  papulosa  Thiele(42).  Massive,  ovoidal;  with  papil- 
lose surface.  Skeleton  consisting  (i.)  of  stout  fibres,  fonned  of 
styli,  radiating  to  the  surface  and  ending  in  the  surface-papilhe, 
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— their  teiminal  spicules  (up  to  1 500  by  1 5/x  in  size)  projecting 
beyond;  (ii.)  of  shoi-tcr  and  relatively  st^)uter  styli,  partly 
scattered  irregularly  between  the  main  fibre^s,  and  partly  forming 
lesser  fibres  running  irregularly  in  various  directions;  and  (iii.)  of 
slender  oxea  (up  to  about  1000  by  6/a  in  size),  which  "pflegen  in 
gixisserer  oder  geringerer  Anzahl  die  Style  zu  begleiten." 

Higgiiisia  nataJensis  Carter(5).  Flabt*lliform,  stipitat^^;  with 
thin  ridges  on  both  sui'faces,  nuliating  from  st^lk  to  circumfer- 
ence. Skeleton-structure undescri bed:  megascleres  of  two  kinds, 
viz.,  (i.)styli  (up  to  about  1000  by  43/x  in  size),  pi*esumably 
arranged  in  flbres;  and  (ii.)  slender  oxea  (up  to  700  by  7/x  in 
size)  surrounding  (i.)  "in  great  numbers'*. 

Hitjyhisia  canilloides  Higgin(17),  et  varr.  More  or  less  lamellar, 
varying  from  submassive  (i.f.,  sessile  and  only  slightly  com- 
pressed) to  stipitate-flabelliform,  and  then  either  entire  or  palrn- 
ately  subdivided;  witli  longitudinal  or  radiating  ridges  on  both 
surfaci^s.  Skeleton  consisting  of  more  or  less  plumose  main 
fibi'es  or  columns  with  an  irregular  reticulation  of  spicules 
between.  Megasclei^es  almost  exclusively  oxea,  or  oxea  alone; 
usually  of  two  kinds. 

//ifjtjUwia  fhicl^i  Topsent(58).  Massive,  with  irr*(»gular  surface. 
Skeleton  consisting  of  "un  reseau  irregulier,  trcs  solide,  de  styles 
robustes  disposes  par  i)a«iuets  epais  et  i*elirs  aux  enti-eci-oi se- 
men t-s  par  un  lieu  tres  faible  de  spongine  incolore."  Mcgasclei-es 
styli,  of  a  single  kind. 

Tn  all  the  species,  the  mici-oscleres  are  of  the  same  character- 
istic form,  and  occur  irregularly  scatt«re<l  through  the  choano- 
some  and  usually  also  in  the  dermal  layer:  they  ai-e  symmetri- 
cally and  rather  sharply  lx*nt  (i.<?.,  centrangulate  or  geniculate) 
acranthoxea  with  small  spines  scatteitxl  irrt»gularly  over  their 
whole  length,  and  are  fi-etiuently  provided  with  a  bullj<jus  dilata- 
tion situated  slightly  excentrally. 

The  exact  similarity  which  exists  between  the  micmselercs  of 
the  present  genus  and  those  of  Halicimnia  patf'ra  has  already 
been  pointed  out  by  Topsent(49),  who  acconlingly  refers  Halic- 
fu>m*n,  along  with  Hifjgiiisia,  to  the  Axinellidte.     It  seems  to  me 
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extremely  pnibable,  however,  that  the  acanthoxea  of  these  genera, 
like  those  undoubtedly  of  the  recently  described  genus  Aca^Uhttxa 
Hent«ehel(16),  are  homologous  with  the  acanthoscleres  of  the 
Myxillina',  and  that  the  correct  place  of  Iligginsia  and  ilalic- 
itemia  is,  therefore,  in  tlie  family  Desmacidonidw. 

Ilie  genus  is  represented  on  the  Austnilian  coast  by  two 
vaiieties  of  II.  corcdloidesy  —viz.,  in<is8aHn  Carter  and  scnbra 
Wliit-elegge, — re-descriptions  of  which  are  given  below.  The 
other  named  varieties  of  tliis  species  (the  typical  form  of  which 
comes  fixmi  the  West  Indies)  are  Higgin's(17)  var.  I»herien4ns 
from  Ca|>e  Pahnas  and  \Ar,arcuntn  from  Ireland;  while  the  form 
recorded  by  Top8eiit(48)  from  Amboina  as  //.  curalloide«  var. 
ma^ttalis  probal>ly  constitutes  a  fifth  variety.  Carter's  //.  comU- 
oides  var.  naialenitl»,  although  possessing  the  external  habit  char- 
acteristic of  //.  voralloideny  is  distinguished  by  liaving  the 
skeletal  fibres  composed  of  stylote  instead  of  oxeote  megascleres, 
and  may,  therefore,  conveniently  b(»  n^garded  as  s{)ecifically 
distinct. 

To  supplement  the  brief  diagnosis  of  //.  comlloides  given 
above,  and  at  the  same  time  to  indicate  the  main  points  of  differ- 
ence distinguishing  the  varieties  massalia  and  srahra  from  the 
remaining  forms  of  the  species,  the  chief  characters  of  the  latter 
(excepting  Toi)sent's  var.  nuissaiis^  the  description  of  which  I  have 
not  seen),  may  1x3  summarised  as  follows: — 

//.  7waK/<r//tV»  (typical  form).  Stipitate,  tlabelliform;  ^^consisting 
of  lubate  compressed  branches  of  irregular  and  luxuriant  growth, 
united  clathrously  or  continuously;  sui*face  deeply  furrowed  in  a 
vei-tical  direction,  the  ridges  between  the  furrows  being  narrow 
and,  in  the  young  grewths,  sen-ated  with  tooth-like  prejection.s 
passing  in  the  older  portions  into  rounded  or  tubereled  pro- 
minences." The  skeleton  is  "a  spiculiferous  network  of  lozenge- 
sha|)cd  n^ticulation,"  consisting  (in  jwirt)  of  plumose  fibres,  the 
spicules  of  which  are  not  enclosed  in  spongin,  but  merely 
cemente<l  trigether  by  it  where  they  touch  or  cn)ss  each  other. 
The  megascleres  (oxea)  appear  to  \ye  of  two  kinds, — those  of  -the 
fibres  more  or  less  curved  and  attaining  a  maximum  size  of  635 
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by  25/1,  the  othere  straight,  very  much  slenderer  (only  6/1  in 
diameter),  and  relatively  few  in  numl)er.  The  spined  microxea 
attain  a  size  of  200  by  6/x. 

H,  corcUloides  var.  liberiensia  Higgin.  Similar  in  outwai-d 
form  to  the  pi-eceding.  Structure  of  the  skeleton  undescribed. 
Megaseleres  of  two  kinds:  stout  curved  oxea  up  to  660  by  32/a 
in  size,  and  longer,  straight,  "hair-like"  oxea.  Spined  microxea 
measuring  75  by  6/ii. 

//.  coralhides  var.  arcnaUt  Higgin.  Only  slightly  compressed, 
submassive.  Surface-features  undescribed.  Skeleton  consisting 
of  main  lines  of  spicules  extending  vertically  from  the  l)ase,  and 
of  secondary  lines  connecting  these  at  various  angles,  both  being 
"echinated"  with  spicules  (i.e.,  more  or  less  plumose).  The 
megaseleres  (oxea)  are  not  stated  to  be  of  two  sizes;  they  are 
comparatively  small,  measuring  only  300  by  6/x.  The  spined 
micix)xea  measure  75  by  3*6/x. 

H1GGIN8IA  CORALLOIDES  Higgin,  var.  massalis  Carter. 

(PI.  xxix.,  fig.6;  PI.  xxxviii.,  figs.6,  7;  PI.  xxxix.,  figs.l,  2; 

PI.  xl.,  figs.  1-4.) 

1885.  Hifjfjitt^ia  corcdloides  Carter(5),  p.357. 

1885.  lliggiii^ia  cwalloides  var.  massalis  Carter(5),  p.357. 

1896.  Hiyyinsia  coralloides  var.  massalis  Dendy(7),  p. 243. 

Diayiiosis, — Sponge  more  or  less  compi*essed;  varying  in  form 
fi-om  thickly  fiabellate  and  stipitate  to  submassive  and  sessile; 
the  margin  entire.  Surface  longitudinally  ridged  and  fun-owed; 
the  ridges  generally  more  or  less  discontinuous,  appearing  as  a 
succession  of  crenations  or  knobs;  distance  apart  of  the  ridges, 
2  to  3mm.  Oscula  small,  marginal.  Dermal  membi*ane  distinct, 
finely  porous.  The  "skeleton-sponge"  consists  of  a  series  of 
transvei*se,  thin  lamella;,  each  only  about  a  millimetre  in  thick- 
ness, which  are  nearly  quite  separate  from  each  other  in  their 
uppermost  portions,  but  become  more  and  more  intimately  united 
in  the  median  plane  of  the  sponge  proceeding  towards  its  base. 
The  skeleton  of  each  lamella  is  a  dense  and  intricate  reticulation 
of  paucispicular  main  and  connecting  fibi-es  and  single  spicules. 
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Spongin  is  present  in  i-elatively  small  quantity.  The  megaecleres 
ai-e  impoi-fectly  diifci*entiat«d  into  three  kinds:  (i.)  curved  oxea 
forming  the  Hk(;leton-reticulation,  attaining  a  maximum  size  of 
from  560x14  to  700  x  18/x;  (ii.)  longer  and  slenderer,  scarce 
styli,  strongj'la,  and  (very  rare)  oxea,  occurring  interstitially, 
ranging  in  length  to  upwards  of  900/a;  and  (iii.)  smaller  inter- 
stitial and  dermal  oxea,  commonly  between  250  and  350fi  in 
length  and  4  or  5/i  in  diameter,  but  frequently  slenderer,  and 
con  mooted  by  spicules  of  intermediate  size  apparently  both  with 
(i.)  and  (ii.).  The  acanthoxea  are  from  40  to  130/i  in  length  and 
up  U)  4  or  5/A  in  diameter  exclusive  of  the  spines,  and  rather 
seldom  exhibit  a  bulbous  dilatation. 

Loc.—Tovt  Phillip. 

External  charnctevH.  -The  general  shape  and  habit  of  growth 
of  the  sponge  are  sufficiently  indicated  in  the  diagnosis;  and  the 
characteristic  rugose  sui*f ace-appearance  produced  by  crenated 
longitudinal  ridges  and  intervening  furrows  is  well  shown  by  the 
figure  (PI.  xxix.,  fig.6), — which  also  illustrates  the  most  frequent 
form  of  the  sponge,  viz.,  one  intermediate  between  flabellate  and 
submassive.  Apparently  it  is  only  in  its  younger  stages  that 
the  sponge  is  massive,  subsequent  growth  taking  place  chiefly  in 
height  and  breadth,  with  only  slight  increase  in  thickness; 
ocwisionally  the  plate  thus  formed,  instead  of  remaining  simply 
Hal)ellate,  becomes  somewhat  irregular  thix)ugh  formation  of 
})erpendicular  lateral  outgrewths  similar  to  itself.  The  largest 
siK-'cimen  at  my  disposal  measures  about  75mm.  in  height,  110mm. 
in  breadth,  and  25  mm.  in  maximum  thickness  of  the  plate.  The 
surface-ridges  (and  furrows)  j>ass  without  discontinuity  across  the 
margin  of  the  siHMige  from  one  side  of  it  to  the  other,  and,  as 
necessarily  follows,  are  oppositely  situated  on  the  two  surfaces. 
The  oscula  are  situated  marginally,  and  are*  numerous  and  of 
small  size,  the  largest  seldom  exceeding  1  mm.  in  diameter.  The 
demial  membrane,  which  is  well-developed,  is  most  distinct 
within  the  surface-gn)Oves,  where  it  is  underlain  by  extensive 
subdermal  spaces;  it  is  closely  i)erfoi'ated  with  minute  pores, 
which  in  some  places  are  sufficiently  large  to  be  discerned  with 
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the  naked  eye  (PL  xxxviii.,  figs.6,  7).  Woll-prew^rved  spirit- 
specimens  are  of  firm,  compressible,  and  resilient  consistency,  iiml 
of  compact  textuit*,  and  vary  in  colour  from  pale  greyish-yellow 
to  light  brown,  occasionally  with  a  faintly  pinkish  tinge.  The 
colour  in  life,  accoi-ding  to  previous  descriptions,  varies  from 
"hair-brown"  to  dull  shades  of  purple. 

The  dermal  pores  (PI.  xl.,  figs. 3,  4)  are  distributed  singly  in 
ver}'  close  order,  are  ciivular  or  oval  in  shape,  and  vary  fi^jm 
about  100  to  occasionally  upwaitls  of  300/x  in  diameter.  Tn  the 
dermal  membrane,  spined  mici-oxea  (xjcur  scattei*ed  in  great 
abundance. 

llie  "skeh»ton-8ponge", — meaning  by  that  the  entire  cohei-ent 
skelet4m  which  remains  after  compl(*te  removal  of  all  the  tleshy 
substance  of  a  specimen  by  maceration  with  caustic  potash, — is 
of  very  characteiistic  gn)ss  structure.  Its  general  supei-ficial 
contour  is  nearly  similar  to  that  of  the  onginal  entii-e  sponge; 
but  the  shallow  sui*f ace-furrows  of  the  latter  are  ivplacwl  by  dcii»p 
vertical  fissun^s  (PI.  xxxix.,  fig. 2)  penetniting  it  (except  its  older 
portions)  almost  or  quite  to  the  mid-plane,  and  thus  reducing  it 
(since  the  furrows  on  the  one  side  are  situated  exactly  oppositely 
to  those  on  the  other)  to  a  series  of  nearly  separate,  transverse 
lamella;.  A  single  such  lamella,  photographed  by  transmit te<l 
light,  is  shown  in  PI.  xxxix.,  fig.  1.  The  lamella'!  are  each  alxtut 
1  mm.  in  thickness,  and  their  distance  apart,  at  their  jieriphery, 
varies  from  about  2  to  3nnn.;  their  i^lges,  which  correspond  to 
the  discontinuous,  crt>nated  sui*f ace-ridges  of  the  internal  sponge, 
are  irregularly  lol)ed  or  toothed.  Distally  (i.^.,  in  the  upper 
parts  of  tlie  skeleton-spongt^)  the  lamelhe  are  eith(^r  quite  s(?parate 
from  one  another  or  are  barely  unitecJ  together  by  a  thin  septi- 
form  connection  in  the  mid-plane  of  the  sponge;  but  proceeding 
towards  the  base  of  the  sponge,  this  connecticm  gradually  in- 
creases in  breadth,  and  in  addition  an  increasing  number  of 
independent,  synapticula-like  connections  arise  between  them,  so 
that  in  places  a  honeycombed  appearance  sometimes  results. 

The  skeleton-sponge  is  fine-textui*ed,  and  (being  composed  to  a 
greater  extent  of  spicules  than  of  spougin)  is,  when  dry,  whitish 
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in  colour  and  somowlmt  liai'sh  to  tlie  feel,  and  remains  slightly 
crushed  when  nnicli  compressed  hy  squeezin)yj. 

Skeleton. — Tn  each  constituent  lamella  tlie  skeleton  consists  of 
numerous,  closely  arranged,  pauciserial  main  lines  of  spicules 
running  in  the  plane  of  the  lamella  upwaixls  and  outwards  to  its 
periphery,  and  of  numerous  short  secondary  lines  and  single 
spicules  connecting  the^e  in  irregular  manner,  the  whole  forming 
an  exceedingly  dense  and  intricate  reticulation  (PI.  xl.,  figs.l,  2). 
The  spicules  of  the  fihres  are  arranged  in  a  somewhat  loose, 
irivgular,  and  slightly  plumow*  fashion,  and  are  held  together 
and  moiv  or  less  ensheatlied  by  a  I'athei*  small  amount  of  spongin, 
which,  l>eing  of  a  pale  colour,  is  inconspicuous  unless  stained; 
the  interfibi-al  spicules,  for  the  most  jwiii;,  are  invested  with 
si>ongin  only  at  their  extremities  or  lie  quite  fi-ee.  The  skeleton- 
it»ticulation  is  so  dense,  especially  towards  the  central  region  of 
the  lamella  (i.^.,  towards  the  mid-plane  of  the  sponge),  that,  in 
seditions  of  the  ordinary  thickness  for  studying  the  skeleton- 
pattern,  it  api)eai*s  as  if  consisting  of  a  confused  mass  of  spicules 
without  definite  arrangement.  In  the  int^rlamellar  regions  of 
the  sponge,  except  whei-e  junctions  between  the  lamellae  occur, 
the  skeleton  consists  solely  of  spined  mici*oxea  scattered  in  great 
profusion,  and  of  very  scarce  scattered  megascleres.  The  inter- 
lamellar  regions  are  traversed  by  numerous  main  canals,  the 
largest  of  which  are  about  1  mm.  in  diameter. 

The  previous  description  of  the  skeleton,  given  by  Dendy, 
which  (lifters  rather  considerably  from  the  above,  was  evidently 
based  upon  an  insufticiently  thin  (and  ^^undesarcodised")  section 
cut  acmss  the  thickness  of  the  sponge  obliquely  to  the  mid-plane 
(and,  therefore,  intersecting  several  lamelhe).  The  description  is 
as  follows:  "Tlie  skelet«»n  is  veiy  confused  and  irregular,  without 
any  definite  fibre,  com|x>sed  of  densely  intermingled  oxeote 
spicules,  especially  aggregated  in  wide  tracts  which  trend  towards 
the  surface  and  end  in  the  conuli.  The  presence  of  these  ill- 
defined  tracts  of  spicules,  with  intervening  spaces  almost  free 
from  megascleres,  gives  a  somewhat  columnar  character  to  the 
vei*tical  sections.     Internally,  all  the  tracts  unite  into  one  dense. 
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irregular  aKglonieratioii  of  <!piciiies."       Tt   in  nhvioiis  that  tlif! 
"tracts  of  spicules"  correspoiwl  to  vertiwil  tniiiHet'tiniiN  of  the 

Where  the  main  skeleton ^«  k 

ahuta  on  thn  surface  of  the 
fiponge  (i'.'.,  along  the  sur- 
face-ridges), the  terminal 
Rpicules  of  the  skeletal 
fibn's  project  slightly  l>e- 
yoml  the  dermal  memhranc, 
and  along  with  thene  pro- 
jecting tibral  s]iiculofi  ait' 
occasional  small  clusters  of 
much  shorter  and  slenderer 
diactinal  spicules  which  are 
perhapfi  to  be  regarded  as 
special  dermal  meguscleres. 
Ebewhere  (i.'.,  within  the 
surface-gnxtvcK)  the  dei-mal 
meiubraiie  overlies  exten- 
sive suhdennal  spaceM,  and 
ix  generally  fret!  from  mega- 
scleres. 

Mrg<uKlrtvK,  —  (i.)  The 
spicules  of  the  skelet^m- 
retiuulation  &!«  xoniewliat 
angulat^ily  curved  oKca(and 
occoHional  styli),  wliicli  in 
some  Npcciniens  ai'e  of 
nearly  uniform  iliametcr 
to  within  a  comjuiratively 
short  distance  of  theii'  ex- 
tremititw  and  generally  are  uioiv  or  less  irregularly  jMjinted  (often 
sonivwbat  blunt-)>oii)ted,  and  occasionally  approximating  in  fonn 
to  Btrong)'la),  while  in  other  specimens  they  tajier  very  gitiduaily 
to  the  extremities  ({,»■.,  are  more  or  less  fusiform)  and  with  rare 


Text-fift.'it.  —  Ili!l!/!H'i'i  fom/foii/e'  var. 
ntdua/ix.  a,  niegusclerea  of  Ihe  fibres; 
li,  ititcrHtitial  nie(;iwclere!i ;  e,  dernml 
meKaflclFres;  d.  sphifil  microxea;  t.  iiii- 
iiiatuit'  mivTiixen. 
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exception  are  regularly  shai*p-pointed.  Tlie  full-grown  ones 
(comprising  all  those  en.sheiithe<l  in  spongin  as  well  as  the  vast 
majority  of  the  n^mainder)  vary  in  maximum  size  in  different 
specimens  from  560  x  14/i  to  700  x  18/a,  and  rarely  fall  below 
3f)0/A  in  length  or  lielow  8/i  in  diameter;  interstitially-occurring 
immature  individuals  of  all  sizes  down  to  about  250  x  2/i,  how- 
ever, are  to  be  met  with. 

(ii.)  Also  occurring  interstitially,  but  very  scarce  (in  some 
specimens  exceedingly  i*are),  are  longer  and  generally  less  curved, 
mostly  styloU?  spicules,  very  frequently  more  or  less  blunted  or 
rounded  off'  at  the  apex  and  not  seldom  })as8ing  into  strongyla^ 
and  atUiining  a  maximum  size  of  about  900  x  9/a.  Between  these 
and  the  sl(»nd(^rer  forms  of  the  pi-eceding,  however,  there  appears 
to  be  a  complete  series  of  spicules  of  intermediat'e  forms  and 
sizes. 

(iii. )  The  short  slender  megascleres  occurring  in  loose  bundles 
and  also  scatterwl  singly  in  the  dermal  layer, — which  appear  to 
he  special  dermal  spicules, — are  slightly  curved  oxea,  frequently 
blunt-pointed  and  more  or  less  resembling  strongyla,  and  usually 
4  or  5/x  in  diameter  and  between  250  and  350/x  (but  ranging 
from  about  200  to  upwards  of  400/x)  in  length.  Tliey  are  not 
distinguishable  either  in  form  or  size  from  many  of  the  inter- 
stitially  occurring  spicules  which  appear  to  be  immature  forms  of 
(i.)  and  (ii.). 

Microsderes, — With  the  exception  of  a  few,  which  are  straight, 
the  acanthoxcA  are  invariably  sharply  bent  at  the  centre, — the 
maximum  angle  of  inclination  of  the  actines  (which  are  gradually 
tapered  and  sharp-poinUxl)  l>eing  about  30\  About  5%  of  the 
spicules  exhibit  a  peculiarity  in  the  form  of  a  small  bulbous 
dilatation  situated  at  a  sliort  distance  ( 1 0/x  or  less)  from  their 
mid-point.  Tliey  range  from  about  40  to  1 30/x  in  length  and  up 
to  4  or  (rarely)  5/x  in  diameter  exclusive  of  the  spines.  The 
spines  are  perpendicularly-direct«d,  conical,  sharp-pointed,  usually 
very  numerous,  and  scattered  iri'egularly  over  the  whole  length 
of  the  spicule,  gradually  decreasing  in  size  towards  its  extremities; 
the  largest  of  them  are  2'5fi  in  length.     The  spicules  in  their 
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earlieflt  stage  of  development  are  quite  smooth.  As  an  occasional 
abnormality,  one  actine  is  prolonged  beyond  its  point  of  union 
with  the  other,  as  shown  in  the  text-figure;  and  very  i-arely  both 
actines  are  thus  prolonged. 

HiGoiNSiA  CORALLOIDES  Carter,  var.  scabra  Whitelegge. 
(PI.  xxxix.,  fig.d;  PI.  xli.,  figs.1-3.) 

1907.  Higginsia  scabra  Whitelegge(fiO),  p.511,  PI.  xlvi.,  fig.44. 

Diagnosis, —  Sponge  erect,  lamellar,  perhaps  sometimes  simply 
flabelliform,  but  more  usually  subdivided  into  lobes  or  separate 
fronds.  Surface  closely  covered  with  small  conuli  arranged 
somewhat  indistinctly  in  longitudinal  parallel  series  about  1  mm. 
apart.  Oscula  small,  marginal.  Dermal  membrane  very  disr 
tinct.  Internal  structure  and  skeleton-pattern  not  essentially 
different  from  that  of  the  preceding  variety  Megascleres:  (i.) 
curved  oxea  in  the  main  skeleton,  770  x  35/x  in  maximum  size; 
(ii.)  exceedingly  rare  styli  occurring  interstitially,  up  to  1100  x 
25/ii  in  size.  Special  dermal  megascleres  apparently  absent. 
Acanthoxea  60  to  ISO/x  in  length  and  up  to  5/1  in  diameter 
exclusive  of  the  spines;  very  frequently  exhibiting  a  bulbous 
dilatation. 

Loc,     Off  Port  Jackson,  N.S.  W. 

This  variety  is  so  far  known  only  from  the  two  original  speci- 
mens —  obtained  from  the  same  locality  —  one  of  which  (figured 
by  Whitelegge)  is  in  a  dried  condition,  while  the  other  (smaller 
and  incomplete)  is  imperfectly  preserved  in  alcohol. 

External  characters, — Both  specimens  are  erect,  substipitate, 
lamellar,— the  smaller  one  apparently  fiabellate,  divided  above 
into  several  lobes,  the  other  consisting  of  much  more  completely 
separated  (though  in  part  secondarily  coalescent)  lobes  or  frond- 
like branches,  from  some  of  which,  also,  secondary  sessile  lobes 
or  fronds  arise  laterally;  in  both,  the  thickness  of  the  lamina  is 
about  the  same,  viz.,  from  6  to  10  mm.  The  larger  specimen 
measures  110  mm.  in  height.  In  the  dried  condition  of  the 
sponge,  with  the  dermal  membrane  shrunken  closely  in  upon 
the  underlying  skeleton,  the  surface  is  densely  and  conspicuously 
conulose, —  the  conuli  attaining  in  places  a  height  of  as  much  as 

51 
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2*5  mm.,  and  exhibiting  an  indistinct  arrangement  in  longi- 
tudinal rows;  but  in  the  case  of  the  spirit-specimen,  except 
where  the  dermal  membrane  has  been  destroyed,  it  is  scarcely 
more  then  minutely  pustulose.  On  complete  removal  of  the 
sarcode  by  maceration,  the  skeleton-spon^^e  is  found  to  be  com- 
posed, just  as  in  the  case  of  var.  massalis^  of  conjoined,  parallel, 
thin  lamellfle  perpendicular  in  direction  to  the  plane  of  the 
sponge;  and  it  is  to  a  serration  of  the  edges  of  these  lamelle 
that  the  surface-prominences  are  due.  The  only  oscula  observed 
were  marginally  situated  and  of  very  small  size,  the  largest  not 
exceeding  0*5  mm.  in  diameter.  The  dermal  membrane  is  well- 
developed  and  very  distinct,  and  is  underlain  (between  the 
surface-prominences)  by  extensive  subdermal  spaces;  owing  to 
its  imperfect  preservation  in  the  present  specimens,  dermal 
pores  were  not  observable.  The  unmacerated  dried  sponge  is 
somewhat  hard  and  with  difficulty  compressible,  brittle  rather 
than  elastic,  and  pale  greyish  or  almost  whitish  in  colour.  In 
alcohol,  the  consistency  is  dense  and  firm,  moderately  flexible, 
compressible  and  resilient;  and  the  colour  is  yellowish  pale  grey. 

The  structure  of  the  "skeleton-sponge''  is  essentially  th6  same 
as  in  the  case  of  var.  masscUis;  but  the  lamellae  are  much  thinner 
(only  about  0*5  mm.  in  thickness),  more  closely  approximated 
(at  most  1*75  mm.  apart),  and,  in  proportion  to  their  width  (t.^., 
in  proportion  to  the  thickness  of  the  sponge-lamina),  more  com- 
pletely united  with  one  another.  In  the  present  variety,  ac- 
cordingly, the  structure  is  notably  denser,  and  the  texture  also 
is  much  more  coarse. 

Skeleton,—  In  each  lamella  the  skeleton  consists,  again  as  in 
the  case  of  var.  masialii,  of  a  dense  and  intricate  reticulation  of 
paucispicular  main  and  connecting  fibres,  and  numerous  con- 
necting spicules;  but  the  fibres  are  here  less  clearly  defined,  the 
skeleton-pattern  accordingly  is  somewhat  more  irregular,  the 
megascleres  are  larger,  and  there  is  a  relatively  great  scarcity  of 
slenderer  megascleres  occurring  interstitially  and  dermally.  In 
other  respects,  apart  from  differences  depending  upon  the  greater 
thinness  of  the  lamellae  and  the  much  lesser  width  of  the  inter- 
lamellar  in  the  present  case,  the  skeletal  characters  of  the  two 
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varieties  are  practically  the  same.  As  seen  in  a  vertical  median 
section  of  the  sponge,  cut  in  a  direction  perpendicular  to  the 
lamelle,  the  skeleton  appears  as  if  consisting  of  parallel ly- 
arranged,  stout  plumose  columns  of  spicules,  which  in  the 
marginal  region  of  the  sponge  are  nearly  or  quite  separate  from 
one  another(Pl.  xli.,  figs.1,2);  these  columns  represent,  of  course, 
transverse  sections  of  the  lamelle.  The  appearance  of  the 
skeleton  (of  a  lamella)  in  a  direction  at  right  angles  to  the  pre- 
ceding is  shown  in  PI.  xli.,  fig. 3. 

M^gascleres,—  (i.)  The  oxea  of  the  skeleton-reticulation  are 
curved,  fusiform,  regularly  sharp-pointed  spicules,  ranging  from 
550  to  770/1  in  length  and  up  to  35/1  in  stoutness;  individuals 
less  than  S/a  in  diameter  are  very  rare,  and  those  forming  the 
fibres  very  seldom  are  much  less  than  20/x.  Occasional  spicules 
are  styli  or  substrongyla. 

(ii.)  Jjong  interstitial  megascleres  are  exceedingly  rare,  and 
appear  to  be  invariably  styli.  The  few  observed  measured  from 
950  to  1100/A  in  length  and  from  15  to  25/1  in  stoutness. 

(iii.)  Megascleres  corresponding  to  the  slender  deimal  spicules 
of  the  preceding  variety  are  apparently  wanting. 

Microscleres.  —The  acanthoxea  are  exactly  similar  in  form  and 
size  to  those  of  the  preceding  variety,  excepting  that  their 
minimal  length  is  somewhat  greater  (about  GO/i)  and  a  consider- 
able proportion  of  them  (amounting  to  about  50%)  exhibit  a 
bulbous  dilatation. 

For  Postscript,  see  p.673. 
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EXPLANATION  OF  PLATES. 

Plate  xxix. 
Fig.  3. — Hhaphojcya  typica,  sp.nov. ;  (  x  1). 
Fig.i). — Dti*moxya  hmata  Carter;  (  x  §). 
Fig.W. — JIhjfjinttia  coi-alloidts  var.  matmiiiif  Carter;  (  x  ,»,). 

Plate  xxxiii. 
Fig.H.— /?A«yy/tojy«(?)  itaUida  Dendy;  (  x  §). 

Plate  xxxviii. 

Fig. 5. — Df^moxya  hinata  (iirter;  photograph  of  portion  of  the  surface  to 
show  the  dermal  pores. 

Figs. 6,  7. — Hifjginttia  coraUokht^  var.  mcumilis  Carter;  photograph  of  dif- 
ferent portions  of  the  surface,  showing  the  dermal  pores. 

Hhaphoxya  typicUf  sp.nov. 

Fig. 8. — Photograph  of  portion  of  the  surface,  showing  the  dermal  pores. 

Fig. 9. — Photograph  of  part  of  a  section  through  the  choanosome,  showing 
canals  and  flagellated  chamWrs.  (The  outlines  of  the  canals  and 
ohambers  have  l»een  i-etraoe<l  with  pen  and  ink  to  rentier  them  more 
distinct). 

Plate  xxxix. 
WujijinMin  coi'alloideA  var.  maMMu/itt  Carter. 

Fig.  1. — An  entire  lamellar  component  of  the  skeleton;  (nat.  size). 

Fig.  2. — Portion  of  a  desarcodised  specimen,  showing  the  crenated  surface- 
ridges  and  the  intervening  deep  gi-ooves,  the  latter  pailially  ob- 
literated (in  the  lower  portion  of  the  figure)  by  synapticula-like 
connections  between  the  former;  (nat.  sixe). 
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Fig.  3. — Higtjinsia  coraJloidta  var.  wahra  Whitelegge;  extremity  of  a 
frond-like  lobe  of  the  sponge,  desaroodised,  showing  the  disoou- 
tinuous  surfaoe-ridges  and  the  deep  intervening  grooves,  the  latter 
almost  obliterated  (in  the  lower  portion  of  the  figure)  by  sjmaptioula- 
like  connections  between  the  former;  (nat.  size). 

Fig. 4. — Rhaphoxya^t)  paJfida  Dcndy;  skeleton  remaining  after  deaarcxidi- 
sation  of  a  (3  mm.  thick)  vertical  slice  of  an  entire  specimen  by 
means  of  caustic  potash;  (nat.  size). 

Fig.t5. — Rhaphoxya  typica,  sp.nov. ;  the  skeleton  remaining  after  desaroo- 
disation  of  a  (3  mm.  thick)  vertical  slice  of  an  entire  specimen;  (nat. 
size). 

Plate  xl. 

Hiijifuuiia  coral/oideM  var.  massaUs  Carter. 

Fig.  1. — Showing  pattern  of  the  skeleton  as  seen  in  a  thin  section  in  the 

mid -plane  of  one  of  the  component  lamellae  near  its  upper  margin; 

(  X  lo). 
Fig. 2. — Showing  pattern  of  the  skeleton  as  seen  in  a  thin  section  parallel 

U},  but  at  some  distance  from,  the  mid-plane  of  a  component  lamella 

near  itH  upper  margin;  (  x  15).     (This  figure  and  the  preceding  one 

are  from  seetiouH  of  two  different  specimens). 
Figs.  3-4. — Surface-sections,  showing  the  arrangement  of  the  dermal  pores; 

(  X  40). 

Plate  xli. 
Hif/ffhuiin  coraf hides  var.  ncaJftra  Whitelegge. 
Fig.  1. — Section  of  the  skeleton  (at  the  extremity  of  a  frond-like  lobe),  cut 
in  a  direction  perpendicular  to  the  planes  of  the  component  lamellae; 
(  X  3|). 
Fig. 2. — Portion  of  the  preceding  figure  enlarged;  (  x  12). 
Fig. 3. — Portion  of  a  single  lamellar  component  of  the  skeleton;  (  x  4). 

Plate  xlii. 

Rhaphoxya  typica^  sp.nov. 
Fig.l. — Longitudinal  section  of  the  skeleton  in  proximity  to  the  surface; 

(  X  12). 
Fig.2. — Longitudinal  section  of  the  skeleton  remote  from  the  surface  of 

the  sponge;  (  x  12). 

Plate  xliii. 

Rhaphoxyail)  jiaJlfida  I)endy. 
Fig.l. — Longitudinal  section  of  the  skeleton  in  proximity  to  the  surface; 

( X  12). 
Fig.2  — Longitudinal  section  of  the  skeleton  remote  from  the  surfaoe  of 

the  sponge;  (  x  12). 
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Plate  xliv. 

Fi>;8. 1,2. — Rhaphojcya  typica^  sp.nov. ;  surface -sections,  showing  the  re- 
ticulate pattern  of  the  surface  and  the  arrangement  of  the  dermal 
pores;  (  x  85). 

Fig.3. — Rhaphoxya{,t)  pallida  Dendy  ;  surface -sect  ion,  showing  dermal 
pores;  (  x  85). 

Fig. 4. — Dtmnoxya  lunata  Carter;  longitudinal  section  of  the  skeleton  ; 
(  X  12). 


Postscript  (added  15th  December,  1916). 

In  Part  ii.  {antea,  p.500),  in  my  remarks  on  the  distinction 
between  the  genera  Biemna  and  Tylodesma,  I  expressed  the 
opinion  tliat,  if  Deitnocella  fragiJis  Kieschnick,  is  correctly  de- 
scribed as  possessing  a  spiculation  consisting  of  styli,  sigmata, 
trichodragmata,  and  toxa,  it  would  be  advisable  to  establish  a 
new  genus  for  its  accommodation  (rather  than  adopt  tlie  only 
seemingly  possible  alternative,  namely,  that  of  merging  the  two 
genera  BUmua  and  Tylodesnia  in  one).  Since  then  I  have 
received  a  copy  of  Prof.  Dendy's  recent  **  Report  on  the  Non- 
Calcareous  Sponges  collected  by  Mr.  James  Hornell  at  Okha- 
mandal,"*  in  which  is  contained  the  information  that  toxa,  in 
addition  to  styli,  sigmata,  and  trichodragmata,  likewise  occur  in 
DesmaceUa  tubulata.  For  tlie  reception  of  these  two  species, 
therefore,  and  for  sucli  others  as  may  be  found  to  possess  toxa 
togetlier  with  trichodragmata,  irrespective  of  whether  the  mega- 
scleres  be  styli  or  tylostyli,  or  of  the  presence  or  absence  of 
sigmata,  I  propose  the  new  genus  Toxemna,  with  D.  tubulata  as 
the  type-species. 

The  family  Axinellidse,  as  at  present  constituted,  admits  of 
subdivision  into  four  groups,  which  I  think  miglit  conveniently 
bo  raised  to  the  rank  of  subfamilies,  with  the  designations  Axi- 
nellinse,  Desmoxyinae,  Trachycladinse,  and  Desmacellina?.  The  first 
would  comprise  all  the  genera  without  microscleres;  the  second, 
De8moxya{g.i\.),  Hiijgiiiaia,  JJalicnemia,  Iloloxea,  and  (i)Lao- 
n(enia{g.n.);  the  third,  Trachycladns  alone;  and  the  fourth,  the 
remaining  genera   with   micro.scleres,  viz.,  Tylodeama,  Toxemna 

*  Dendy,  A.,  in  **Re|wrt  to  the  (lovernment  of  Haroda  on  the  Marine 
Zoology  of  Okhamandal  in  Kattiawar,''  Part  ii.     London,  1910. 
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(g.n),  Biemnn  (inc]udiug  Aifantophora),  Sigmaociuefla^  Sigmaxia 
(g.n.),  Ceratopsu^  Dragmuxiaig,i\,\  DrngmacicUynt g.n,),  Axidrag- 
mrt(g.n.;,  Dragniatella  (g.n.),  Thrinacophora,  DrtngmcUyle,  and 
Rhaphoocya  («•"•)' 

The  occurrence  of  trichodragmata  in  BhizctsnneUa  pyrtfera^ — 
which,  according  to  Top8ent(51),  is  identical  with  R,  clavigera 
Keller,  the  type-species  of  /Tiki zaxinella,— and  in  Spinularia 
spinularia  (=  Rhaphidot  us  selosus  Topsent*),  renders  it  possible 
that  these  species  are  more  nearly  related  to  the  DesRiacellinse 
than  to  the  Suberitidfe  and  Polymastiidce  respectively. 

The  two  species  described  by  How(34)  under  the  names  Ophli- 
tcLspoiigiai^)  arbuscula  and  0.(i)  hon*\da,  which  certainly  do  not 
belong  to  Ophlit<MjH)7igia,  are  perhaps  representative  of  a  new 
genus  related  to  l^ylodesma.  Another  species  which  it  may  be 
necessary  to  include  in  the  Desmacellinie,  under  a  new  genus,  is 
that  described  by  Kirkpatrick(22)  as  Ophlitaspongia  nidifieata. 

The  genus  Sigmaxinyssa  Kirkpatrick(22)  I  regard  as  belonging 
to  the  Gelliinse. 

The  genera  Trachygellins  and  Spiraaigma,  established  respect- 
ively by  Topsentf  and  myself  (12,  p.  131,  footnote)  for  Trachya 
globosa  Carter,  and  for  Gellius  aculeatua  Whitelegge,  are  ob- 
viously related  to  the  Tetillidse,  and  must,  I  now  think,  in  spite 
of  their  apparent  non-possession  of  tetracts,  be  included  in  that 
family.  The  chief  distinction  between  the  two  genera  is  the 
presence  of  small,  spinulous  oxea  in  the  latter  (cf.  Tetilla  aus- 
trcUiensis)  and  their  absence  in  the  former.  In  both  genera,  the 
sigmata  (sigmaspires)  are  very  finely  spinulous.  The  genus 
Spirasigma  is  identical  with  that  indicated  by  Lendenfeid^  by 
the  name  SuheranuUa. 

At  the  last  moment,  after  having  corrected  the  proof-sheets 
of  Part  iii.,  I  find  that  two  species,  which  apparently  must  be 
added  to  the  Desmoxyinee,  have  been  described  by  Keller(18, 19) 
under  the  names  Axinella  pumila  and  Trachytedania  arborea. 
The  former  of  these  may  be  referred,  provisionally  at  least,  to 

•  Vidt  Stephens,  ^'Fisheries,  Ireland,  Sci.  Invest.,  19J4,  iv.(l915),''  p.30. 

t  Topsent,  E.,  M^m.  »S<k).  ZooI.  France,  vii.,  1894,  p.8. 

:«:  Lendenfeld,  R.,  Zool.  Jahrb.,  ii.,  1887,  p.  564. 
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the  genus  I/iyginsia;  but  the  latter,  in  which  the  niicroscleres 
are  spined  microstrongjla,  evidently  requires  a  new  genus  for 
its  reception,  and  for  this  I  propose  the  name  Allantella. 

The  new  genera  proposed  in  this  Paper,  in  addition  to  those 
already  indicated  in  this  Postscript,  arc  ^habdosigma  {p.b20), 
Echiiuix%a{p.5i3)y  Stroiiyf/lafnma(p,6A3)j  and  Para/tmea(p.675). 

Genus  Halicnemia  Bowerbank. 

Definition,—  Ax\nii\V\dsd(l)  typically  of  encrusting  habit,  some- 
times disc-shaped,  with  a  main  skeleton  consisting  of  smooth 
skeletal  tylostyli  disposed  (in  part,  at  least)  vertically,  with  their 
heads  based  upon  the  substratum,  and  with  dermal  megascleres 
in  the  form  of  smooth,  typically  centrotylote  tornota.  The 
microscleres  are  centrangulate,  spined  microxea  similar  to  those 
of  the  genus  Higginsia, 

Type-species,  H.  pateia  Bowerbank(l). 

Topsent(49)  would  include  in  this  genus,  in  addition  to  //. 
patera,  Bowerbank's  Hymeraphia  verticUltita,  and  the  species 
originally  described  by  him  as  Bubaris  constellata,—  both  of 
which  agree  with  //.  patera  in  the  possession  of  skeletal  tylostyli 
and  centrotylote,  diactinal  dermal  megascleres.  The  very  de- 
cided differences  between  these  three  species  in  certain  other 
respects,  however,  appear  to  me  to  render  necessary  the  alloca- 
tion of  each  to  a  separate  genus. 

In  Hymeraphia  verticillata,  the  acanthoxea  are  of  slightly 
curved  form  and  verticillately  spined,  and  the  smooth,  diactinal 
megascleres  are  triHd  at  both  extremities;  and,  furthermore,  the 
species  is  sometimes  of  massive  habit.  To  replace  the  (pre- 
occupied) generic  names  Laothoe  and  Nnnxa  already  proposed  by 
Gray(ll)  for  this  species,  I  propose  the  name  Lcuynamia, 

The  third  species  referred  to  has  euasters  for  microscleres, 
and,  but  for  its  possession  of  special  dermal  megascleres,  would 
probably  require  to  be  referred  to  the  genus  Timea.  For  its  re- 
ception, I  propose  the  new  genus  Paratimea,  which  I  would 
include  in  the  family  Spirastrellidie. 
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AN  EFFLORESCENCE  ON  SOME  NEW  ZEALAND 

KELPS. 

Py  a.  H.  S.  Lucas,  M.A.,  B.Sc. 

In  December,  1910,  I  received  a  parcel  of  Algte  from  Welling- 
ton, N.Z.  After  washing  with  fresh  water  and  drying  in  the 
open  air,  I  deposited  specimens  of  some  of  the  larger  kelps, 
Lesaonia  variegala  J.  Ag.,  Marginaria  Boryana  (Rich.)  Mont., 
and  M.  Urvilleana  Rich  ,  in  a  large  cardboard  box,  and  thus  pre- 
served them  in  a  dry  room.  On  looking  over  these  specimens  in 
June,  1915,  I  found  them  covered  with  a  beautiful  efflorescence 
of  delicate  needle-shaped  crystals,  some  of  them  nearly  a  centi- 
metre in  length.  They  were  singly  colourless  and  flexible.  The 
crystals  had  formed  in  such  quantities  that,  by  shaking  the  algie, 
I  was  able  to  collect  several  grams  of  them.  They  were  entirely 
soluble  in  water. 

I  made  a  large  number  of  preliminary  tests  with  them  in  the 
laboratory  of  the  Sydney  Grammar  School.  The  flame  was  as  pure 
a  potassium  flame  as  I  could  obtain  from  crystals  of  potassium 
chloride  taken  from  the  laboratory  stock.  I  could  not  obtain 
any  evidence  of  the  presence  of  any  other  metal.  The  abundant 
precipitate  with  silver  nitrate  indicated  that  the  potassium  was 
mainly  present  as  chloride.  I  could  find  no  trace  of  sulphates 
or  any  other  inorganic  salte.  There  were  no  signs  at  all  of 
iodine  or  bromine.  That  organic  substances  were  present  was 
soon  discovered;  and,  notably,  the  reduction  of  copper  sulphate 
in  the  presence  of  sugars  showed  the  presence  of  OH  radicals. 
The  solution  l>ehaved  just  as  would  a  solution  of  a  tartrate  or  a 
citrate,  while  Fehling's  solution  gave  no  evidence  of  sugars.  I 
could  not  obtain,  however,  independent  evidence  of  the  presence 
of  tartrates  or  citrates. 
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I  then  made  an  exact  determination  of  the  amount  of  KCl. 
The  samples  selected  were  free  from  sand.  In  one  sample,  the 
percentage  of  KCl  was  60*55,  and  in  a  second  it  was  61*24. 

Speaking  of  the  analysis  to  my  friend,  Mr.  T.  Steel,  who  has 
great  laboratory  experience  in  organic  analyses,  he  evinced  great 
interest  in  the  matter,  and  offered  to  make  a  complete  and  ex- 
haustive analysis  of  the  efflorescence. 

Mr.  Steel's  analysis  gave:  - 

KCl 58*20 


CaSO^ 

Mannitol 

Sand 

Water 


trace 
36*70 
4*90 
0*30 

100-10 


He  estimated  the  potassium  and  the  chlorine  separately,  and 
thus  definitely  proved  the  complete  absence  of  sodium. 

If  we  deduct  the  sand,  the  percentage  of  KCl  in  the  efflor- 
escence is  61  *3  and  that  of  the  mannitol  38*6.  These  percentages 
agree  well  with  the  formula  of  an  exact  chemical  compound, 
CflHa(OH)„,  4  KCl,  as  was  pointed  out  by  my  colleague,  Mr. 
Carpenter. 

I  then  tried  if  this  compound  could  be  formed  artificially  in 
the  laboratory.  The  chloride  and  mannitol  were  dissolved  in 
the  above  proportions  in  a  small  quantity  of  water  and  evaporated 
down  (1)  rather  quickly,  and  (2)  very  slowly  in  a  desiccator.  In 
the  former  case,  the  two  substances  crystallised  out  separately 
in  their  characteristically  different  crystalline  forms.  In  the 
second  case,  crystals  of  one  form  only  were  obtained,  needles 
arranged  in  beautiful  feathery  groups,  crystals  apparently 
identical  with  the  crystals  of  the  efflorescence. 

I  tried  mixtures  of  alkaline  chlorides  with  mannitol  corres- 
ponding to  the  formula  C^U^iOU)^,  2KC1;  C,.H8(0H)fl,  4NaCl; 
Cf,H^(OU)„,  2NaCl.  In  all  cases,  the  substances  crystallised 
out  independently.     No  compound  was  formed. 

The  compound  CQHjf(Oti)g,  4KC1  is  unstable  in  the  presence 
of  water,  which  dissolves  more  of  the  mannitol,  and  of  alcohol, 
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which  dissolves  more  of  the  chloride.     On  boiling  with  absolute 
alcohol,  all  the  mannitol  is  precipitated. 

Similar  compounds  of  the  alkaline  chlorides  with  some  of  the 
sugars  are  already  known. 

It  is,  of  course,  well  known  that  many  of  the  kelps,  or  larger 
Fucoide(fy  contain  abundance  of  KCl  in  their  ash.  Efflorescence 
of  salts  on  the  dry  weed  is  a  common  phenomenon  in  hot,  dry 
climates.  Whilst  most  published  accounts  of  such  efflorescences 
mention  large  quantities  of  KCl,  they  do  not  in  general  give 
anything  else  except  NaCl.  On  the  other  hand,  so  long  ago  as 
July  31,  1894,  in  the  Joum.  Soc.  ('hem.  Industry,  Vol.34,  p.608, 
C.  Stanford  writes,  ''Mannite  is  often  seen  on  the  frond  of  the 
Laminatna  as  an  efflorescence,  and  is  probably  the  result  of  fer- 
mentation.'"    He  does  not  mention  the  KCl. 

A  great  deal  of  attention  has  been  paid  in  the  last  few  years 
to  the  constituents  of  kelps  by  American  v^orkers,  and  it  is  of 
interest  to  compare  the  results  in  the  case  of  American  kelps 
with  those  obtained  from  the  New  Zealand  forms  mentioned. 

Mr.  Frank  K.  Cameron,  in  Report  No.  100,  United  States  De- 
partment of  Agriculture,  Washington,  1915,  writes,  p.21,  **The 
salts  contained  in  kelp  are  mainly  potassium  and  sodium  chlorides. 
To  a  small  extent,  calcium  and  magnesium  salts  and  iodides  are 
present,  and  probably  unimportant  amounts  of  other  salts. 
While  the  ratio  of  potassium  chloride  to  sodium  chloride  varies 
more  or  less,  for  general  argument  it  may  be  assumed  as  appi*ox- 
imately  3  to  2."  And  on  p.27,  "When  kelp  is  dried  slowly, 
there  appears  on  the  surface  an  efflorescence  which  can  more  or 
less  readily  be  shaken  off.  This  efflorescence  is  a  mixture  of 
potassium  and  sodium  chlorides,  the  former  predominating, 
together  with  smaller  and  generally  negligible  quantities  of  other 
salts."  It  will  be  noticed  that  there  is  no  mention  of  a  pre- 
liminary washing  in  fresh  water,  and  the  question  arises—  Is  the 
sodium  chloride  actually  derived  from  the  kelp  itself,  or  is  it 
simply  due  to  the  evaporation  of  the  adherent  sea-water?  No 
mention  is  made  of  the  presence  of  mannitol  in  the  efflorescence. 

Mr.  D.  R.  Hongland,  writing  in  the  Journal  of  Agricultural 
Research,  U.S.A.,  Vol.  iv.,  p.52,  April,  1915,  says,  "The  selective 
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action  for  potash  is  of  course  almost  equally  striking  "  [as  that 
for  iodine]  "but  the  difference  is  of  interest:  much  of  the 
potassium  chloride  effloresces  out  as  the  plant  dries,  while  no 
iodine  is  demonstrated  in  the  effloresced  salt." 

In  view  of  the  al)ove,  Mr.  SteeFs  complete  analysis  of  an 
efflorescence  undoubtedly  derived  solely  from  thealga^  themselves, 
is  of  great  value. 

Mr.  Hongland  does  not  speak  of  mannitol,  or  of  any  other 
organic  substance  in  the  efflorescence,  but,  /.c,  p.47,  speaking  of 
the  non-nitrogenous  organic  substances  present  in  the  kelp,  he 
says,  *  Very  little  information  is  obtainable  for  these  groups,  and 
there  are  no  satisfactory  chemical  methods  available  for  their 
study.  In  general,  complex  mucilaginous  polysaccharines  are 
characteristic  of  marine  algse,  replacing  the  starch,  cellulose,  and 
simple  sugars  of  most  land-plants."  I  do  not  know  whether 
mannitol  has  been  found  in  the  dried  weed.  Stanford  regarded 
it  as  an  after-product  produced  by  fermentation.  In  the  case  of 
the  New  Zealand  plants,  the  efflorescence  is  still  forming  (May, 
1916),  quite  a  large  fresh  crop  of  crystals  having  appeared  in  the 
interval  from  June,  19*5.  It  seems  improbable  that  a  fermenta- 
tion could  continue  tor  five  years  and  a  half  under  dry  condi- 
tions. I  imagine  that  the  efflorescence  is  a  purely  physico- 
chemical  phenomenon. 

It  would  be  premature  to  discuss  the  bearing  of  the  result  of 
the  analysis  of  this  efflorescence  upon  the  subject  of  t))e  meta- 
bolism of  kelps. 
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STUDIES  ON    AUSTRALIAN   MOLLUSC  A.     Part  XITI. 

Bv  C.  Hkdley,  F.L.S. 

(Plates  xlvi.-lii.) 

(Continued  from   Vol.  xxxix.,  p.765.) 

Ahca  adamsiana  Dunker. 

Area  adamsiana  Dunker,  Novit.  Conch.  1866,  p.88,  PI.  xxix., 
figs.4-6.  Area  aiijnata  Dunker,  op.  cil.^  1868,  p.ll2,  PI.  xxxviii., 
figs. 3-5;  /c?.,  Laniy,  Journ.  de  Conch  ,  Iv.,  1907,  p.78,  Pl.i.,  figs. 
1   '^ 

This  species  lias  not  hitherto  been  recorded  for  Australia  I 
dredged  several  specinieus  in  ten  fathoms  in  Port  Curtis,  Queens- 
land. Submitting  these  to  Dr.  Lamy,  he  approved  of  my  iden- 
tification of  them  as  A.  adamsiana^  and  added  that  they  con- 
firmed him  in  considering  that  species  identical  with  A,  signata. 
For  while  the  larger  of  my  series  corresponded  well  to  A.  siynota^ 
the  smaller  agreed  exactly  with  A.  adamsiana. 

Akca  botanica,  sp.nov. 
(PI.  li.,  figs.33,34,35.) 

Barbatia  pusilla  Angas,  Proc.  Zool.  Soc,  1867,  p.931,  not 
Byssoarca  jmsilla  Sower  by. 

Shell  small,  very  solid,  pointed -oblong,  inflated,  flattened  on 
the  anterior-superior  face,  angled  where  this  face  meets  the  disk, 
constricted  slightly  abreast  of  the  byssal  gape,  truncate  pos- 
teriorly and  attenuate  anteriorly.  Colour  dull  white  or  uniform 
clay-colour.  Umbo  at  three-fifths  of  total  length,  enrolled, 
closely  approaching.  Area  narrow-lanceolate,  sunk  under  the 
high  arched  beaks.  Sculpture:  small,  conical  scales  set  in  im- 
bricating flounces,  the  scales  in  about  forty-four  radials,  the  con- 
centric lines  about  forty.     The  radials  on  the  anterior  face  of 
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each  valve  are  twelve.  The  scales  are  suppressed  near  the  byssus- 
exit.  Teeth  eighteen,  of  which  seven  are  posterior,  increasing 
in  size  and  inclination  as  they  recede  from  the  centre.  Length, 
15;  height,  7;  breadth  of  conjoined  valves,  7  mm. 

This  species  is  common  under  stones  at  low  tide-level  in  the 
Hormosira-zone,  all  along  the  coast  of  New  South  Wales.  It  has 
hitherto  lacked  a  name  through  misidentification  with  a  Peruvian 
species.  A  member  of  the  subgenus  Acar,  it  nearest  approaches 
the  tropical  A.  pficata  Dillwyn  (founded  on  Chemnitz,  Conch. 
Cab.,  xi.,  PI.  204,  fig.2008).  From  that,  it  is  distinguishable  by 
finer  sculpture^  especially  by  the  smaller  and  more  numerous 
radials  of  the  antero-superior  face,  by  shorter  broader  form,  and 
by  far  smaller  size.  Compared  with  the  Adelaidean  Area  latni- 
nata  Angas,*  it  is  smaller,  more  compact  and  delicately  sculp 
tured. 

Arca  mbtella,  sp.nov. 
(Plate  li.,  figs.36,  37.) 

Shell  small,  rather  thin,  inflated,  oblique,  medially  constricted, 
especially  in  the  young,  and  in  the  left  valve.  Colour  dull 
white.  Anterior  margin  obliquely  truncate,  projecting  past  the 
hinge-line.  Ventral  margin  insinuate,  ascending  posteriorly  till 
it  meets  the  hinge-line  at  a  right  angle.  Umbo  at  one-third  of 
the  total  length  from  the  posterior  end,  low  and  slightly  project- 
ing over  the  area.  Fine,  close,  radial  threads,  about  seventy  in 
number,  are  crossed  by  similar  threads  about  thirty  in  number, 
and  develop  a  bead  at  the  point  of  intersection.  Ligamental 
area  narrow-lanceolate,  from^  the  umbo  a  few  oblique  furrows 
cross  the  area  anteriorly.  The  hinge  has  seven  posterior  and 
ten  anterior  teeth;  those  remote  from  the  centre  are  inclined. 
Length,  10;  height,  5*5;  depth  of  single  valve,  3  mm. 

Numerous  separate  valves,  associated  with  Arca  straho^  were 
dredged  by  myself  in  100  fathoms  off  Wollongong,  and  in  80 
fathoms  off  Narrabeen,  N.  S.  Wales. 


*  Barlmtia  laminata  Angas,  Pnx;.  Vam\.  Soc.,  18H5,  p.(>.M.  t^Arca 
irndina  Laiiiarck,  An.  s.  vert.,  vi.,  1819,  p.41;  Lamy,  Juuni.  de  Conch., 
Iv.,  p.  80. 
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As  Dr.  Lamy  kindly  points  out  to  me,  this  shell  has  a  general 
resemblance  to  Area  nodulosa  Miiller,  from  the  North  Atlantic. 
The  Australian  shell  is,  however,  sharply  cancellated,  while  the 
radial  lines  of  A.  nodulosa  are  broken  before  reaching  the  con- 
centric. Our  shells  are  also  much  smaller  and  rather  more 
inflated. 

Chama  fibula  Reeve. 

Chama  fibula  Reeve,  Conch.  Icon.,  iv.,  1846,  PI.  v.,fig.27;  /rf., 
Melvill  &  Standen,  Journ.  Linn.  Soc.  Zool.,  xxvii.,  1899,  p.l93. 
Chama  jukesii  Reeve,  Proc.  Zool.  Soc,  1846  (1847),  p.l20;  /c/.. 
Conch.  Icon.,  iv.,  1847,  PI.  vii.,  fig.39;  Id.,  Schmeltz,  Cat.  Mus. 
Godeff.,  v.,  1874,  p.l72;  Id.,  Smith,  Chall.  Rep.  Zool.,  xiii.,  1885, 
p.  172.  Chama  pellis-phocas  Reeve,  Proc.  Zool.  Soc.,  1846  (1847), 
p.ll8;  Id.,  Reeve,  Conch.  Icon.,  iv.,  1847,  PI.  ix.,  fig. 54  ;  Id., 
Melvill  &  Standen,  op.  cit.,  p.  193.  C.  bellisphocce  Clessin,  Conch. 
Cab.,  1889,  p. 37,  PI.  17,  tig. I.  Chama  spinosa  Angas,  Proc.  Zool. 
Soc,  1867,  p.925  (not  Broderip).  Chama  reflexa  Angas,  Proc. 
Zool.  Soc,  1871,  p.  100  (not  Reeve). 

A  small  Chama  is  not  uncommon  on  stones  between  tide- 
marks  in  the  sheltered  parts  of  Sydney  Harbour.  It  is  firmly 
attached  by  the  greater  part  of  the  left  valve,  the  opercular  valve 
usually  pitched  at  a  high  inclination  to  the  base;  it  is  orbicular, 
with  a  sculpture  of  small,  crowded,  erect,  subtubular  scales,  and 
attains  a  diameter  of  45  mm.  I  have  dredged  this  species  also 
in  Port  Curtis  and  off  Cape  York,  Queensland.  No  other  species 
of  this  genus  comes  as  far  south  as  Sydney. 

The  first  mention  of  Chama  from  this  State  is  Lamarck's  note 
that  the  variety  (b)  of  C  ruderalis  comes  from  Port  Jackson. 
Both  Delessert  and  Chenu*  illustrate  C.  ruderalia  as  attached 
by  the  apex  of  the  right  valve.  In  size  and  general  appearance, 
it  is  conformable  to  the  Sydney  shell.  In  South  and  West  Aus- 
tralia, there  is  a  species  which  is  usually  sinistral,  and  exception- 
ally dextral,  and  may,  therefore,  be  Lamarck's  species.  If 
Chenu's  figs. 2b,  2c  represent  Lamarck's  var.  (b),  then  the  locality 
ascribed  to  it  is  erroneous. 


*  Delessert,  Recueil,  1841,  PI.  xiii.,  fig8.5,  a,  b.     Chenu,  Illustr.  Oonoh., 
184fi,  PI.  5,  figs.  2,  2a,  2b,  2c. 
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The  next  records  of  Chama  were  by  Angas,  who,  in  his  cata- 
logue of  Port  Jackson  shells,  included  C.  spinosa  Broderip,  in 
1867,  and  C.  reflexa  Reeve,  in  1871.  C  spinosa  was  described 
from  Lord  Hood's  Island,  or  Marutea,  in  the  Paumotus,  and  its 
appearance  here  is  improbable.  It  seems  to  be  based  on  a  shell 
too  young  to  display  specific  characters.  C.  reflexa  is  from 
Darnley  Island  or  Erub,  Torres  Strait.  The  figure  of  it  does  not 
well  agree  with  the  Sydney  shell.  From  Cape  York,  Smith 
identified  (7.  jnkesii  as  taken  by  the  '*  Challenger,''  and  unites  to 
these,  as  synonyms,  C  flhnla  lieeve,  and  C.  pellis-phocon  Reeve. 
The  two  latter  are  again  recorded  from  this  area  by  Melvill  & 
Standen. 

Of  these  three,  C.  fibula  was  published  in  December,  1846, 
and  must,  therefore,  take  precedence  over  C  jukesii  and  C, 
pellis-phoca.  "  Preliminary"  descriptions  of  the  two  latter  were 
issued  27th  January,  1847,  in  the  Proceedings  of  the  Zoological 
Society,  but  perhaps  subsequent  to  their  appearance  in  the 
Iconica  in  January,  1847. 

In  the  case  of  another  Queensland  species,  Chama  pulchella^ 
Reeve  seems  to  have  intruded  not  only  on  the  prior  C  lobata 
Broderip,  and  the  Lamarckian  C,  damcscomis^  but  on  the  original 
Linnean  Chama  lazarus. 

There  is  yet  another  species  described  by  Reeve  as  C,  nivalis, 
which  Jukes  procured  in  Queensland,  and  which  seems  to  me 
likely  to  be  preoccupied  by  Lamarck's  Chama  limbula.* 

Such  items  as  these  support  Cooke's  contention  that,  in  Cftama, 
"  Reeve  has  made  fifty -five  species  out  of  material  probably 
better  represented  by  ten."t 

LUCINIDA    HILAIIU,  Sp.nOY. 

(Plate  li.,  figs.38,  39.) 
Shell  rather   thin,  inflated,   truncate-circular.      Colour  dull 
white.     The  lunule-side  is  straight,  cutting  off  a  segment  from 
the  circle  which  the  margin  of  the  valve  otherwise  describes. 

*  Lamarck,  Aii.  s.   vert.,  vi.,  18J9,  p.H.);  Chenu,   Illustr.  Conch.,  1846, 
PL  7,  figa.S,  5a.  ob. 

t  Cooke,  Ann.  Mag.  Nat.  Hist.,  (5),  xviii.,  1886,  p. 96. 
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Umbo  small,  incurved.  Lunule  rather  broad,  margined  by  a 
shallow  groove,  beyond  which  is  a  low  broad  fold.  Sculpture  : 
irregular,  weak,  concentric  growth-lines,  across  which  runs  a 
series  of  delicate  and  superficial  radial  scratches.  Edge  of  valve 
smooth  and  thin.  Height,  1 8;  length,  1 9;  depth  of  single  valve, 
6  mm. 

Hob.— Off  Montagu  Island,  7-10  fathoms,  February,  1916, 
(type),  self.  Also  separate  valves  from  the  ocean- beaches  round 
Sydney. 

In  general  appearance,  L.  hilaira  is  like  Lucina  perMiqua 
Tate,  but  that  is  larger,  more  solid,  more  inflated,  with  more 
regular,  concentric  sculpture. 

SOLlCARbiA   CRTPTOZOICA,  n.sp. 

(Plate  xlvi.,  fig.l;  PI.  IL,  fig.40.) 

Scintilla  anomala  Angas,  Proc.  Zool.  Soc.,  1867  (1868),  p.928; 
not  S,  anomala  Deshayes,  Proc.  Zool.  Soc.,  1855(1856),  p.l81; 
nor  S.  anomala  Deshayes,  Explan.  PI.  xliz.,  figs.  13-15,  Anim.  s. 
vert.  Bassin  de  Paris,  i.,  1860. 

Shell  thin,  translucent,  of  a  milky  colour,  subequilateral, 
oblong  in  outline  when  young  but  becoming  ovate  when  aged. 
When  in  contact  ventrally,  the  valves  are  slightly  apart  dorsally. 
Ventral  margins  slightly  curved,  anterior  end  rounded,  posterior 
'  produced.  In  the  centre,  the  valve  is  tumid,  but,  dorsally,  the 
margins  are  compressed  and  elevated  in  an  arched  crest  on  either 
side  of  the  umbo,  which  projects  prominently.  Surface  glossy, 
under  the  lens  a  few  faint  concentric  threads  appear,  and  the 
dorsal  margins  are  slightly  vermiculate.  Length,  11;  height, 
8  mm. 

The  animal  is  of  a  milky  translucency,  in  pale  examples  tipped 
with  lemon,  in  darker  specimens  the  mantle-margin  and  the 
longer  tentacles  are  orange,  sometimes  the  most  prominent 
tentacles  are  tipped  with  scarlet.  The  foot  is  long  and  narrow, 
and  is  thrust  far  out,  thus  enabling  the  animal  to  progress  rapidly. 
A  thin  transparent  membrane,  an  outgrowth  of  the  mantle,  is 
spread  over  most,  if  not  all,  of  the  shell.  On  it  are  numerous 
papille  which,  round  the  margin,  develop  into  tentacles.    At  each 
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dorsal  angle  is  a  particularly  long,  slender  horn.  Similar  pro- 
cesses on  the  mantle  are  shown  in  a  sketch  of  Scintilla  chilkaensia 
Preston.*  Posteriorly,  the  mantle  develops  into  two  voluminous 
flaps.  This  gregarious  species  shelters  under  stones  at  low  water 
in  the  mud-zone  in  Middle  Harbour,  Sydney,  in  companies  of  a 
dozen  or  so. 

Following  the  identification  of  G.  F.  Angas,  this  species  has 
locally  been  received  as  Scintilla  anomala.  But  it  does  not  agree 
with  the  figure  of  that  species  in  the  Thesaurus;  and  Mr.  H.  B. 
Preston,  who  compared  the  type  in  the  British  Museum  with 
Sydney  specimens,  assures  me  that  they  are  distinct. 

Cardiuh  rackettii  Donovan. 

Cardium  rackettii  Donovan,  Naturalist's  Repository,  iv.,  1826, 
PI.  124.  Cardium  radiatum  Reeve,  and  Cardium  pallidum 
Reeve,  Conch.  Icon.,  ii.,  1845,  PI.  xviii.,  figs.89,  92.  Cardium 
tenuicostatum.  of  authors,  but  not  of  Lamarck  and  Delessert. 

No  mention  is  made  of  Cardium  rackettii  in  any  of  the  mono- 
graphs or  catalogues  dealing  with  the  genus  Cardium,  Yet  it 
was  excellently  figured,  described,  and  localised,  as  being  the 
size  of  the  ordinary  European  Cardium  echinatum,  having  47 
ribs,  and  obtained  by  Humphrey  in  New  South  Wales.  It  is 
obviously  a  species  common  round  Sydney,  a  particularly  fine 
example  of  which  before  me,  from  the  Harbour,  is  48nma.  in 
height  and  in  breadth,  and  has  49  ribs.  By  Forbes,  it  was 
reported  from  Sydney  as  C.  radiatum^  and,  by  both  Angas  and 
Smith,  as  C,  tenuico8tatum.\ 

But  Cardium  tenuicontalum  was  described  by  J^amarck  from 
Timor  and  New  Holland  as  a  shell  56  mm.  in  diameter,  with  48 
ribs.  The  figure  which  Delessert  gave  (PI.  xi.,  fig.6)  from  a 
Ijamarckian  specimen  exhibits  a  shell  of  a  quite  different  contour 
from  C.  rackettii^  and  disagrees  with  the  figures  which  Sowerby, 
Hanley,  Reeve,  and  Roemer  have  produced  as  of  C.  tenuicoatatum. 
It  is  now  suggested  that  the  real  C.  tenuicotttatum  has  been  lost 

*  Aniiandale  and  Kemp,  Mem.  Indian  Museum,  v.,  1910,  p.3«51. 
+  Forbes,  Voy.  Rattlesnake,  ii.,  1852,  p. 366.     Anga«,  Proc.  Zool.  Soc., 
1867,  p.925.     Smith,  Chall.  Rep.  Zool.,  xii.,  1885,  p.  159. 
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to  view,  and  that  the  later  Australian  references  to  it  should  be 
transferred  to  C.  rackettii  Donovan. 

Cardiuh  cygnoruh  Deshayes. 
(Plate  lii.,  fig.41.) 

Cardium  cygnorum  Deshayes,  Proc.  Zool.  Soc,  1854  (May, 
1855),  p.331;  /c?.,  Angas,  op.  cit,^  1865,  p.651;  /c?.,  Tryon,  Am. 
Journ.  Conch.,  vii.,  1872,  Kuppl.,  p.261;  /rf.,  Tenison-Woods, 
Proc.  Roy  Soc.  Tasm.,  1877,  p.53;  Id.,  Tate,  Trans.  Roy.  8oc. 
S.A.,  ix.,  1887,  p.95;  Id.,  Tate  &  May,  Proc.  Linn.  Soc.  N.  S. 
Wales,  xxvi.,  1901,  p.430;  M,  Pritchard  &  Gatliff,  Proc.  Boy. 
Soc.  Vict.,  xvi.,  1903,  p.  135. 

Though  this  species  has  been  frequently  cited  in  literature,  it 
has  not  yet  been  figured.  A  specimen  50  mm.  high  and  42  mm. 
long,  from  St.  Vincent's  Gulf,  S.  Australia,  identified  by  Mr.  £. 
A.  Smith,  is,  therefore,  here  illustrated.  The  range  of  this 
species  is  now  announced  to  extend  into  New  South  Wales.  I 
have  dredged  a  living  specimen,  26  x  28  mm.,  in  7-10  fathoms, 
on  sandy  ground,  under  Montagu  Island. 

Tridacna  gioantea  Perry. 

Chama  gigaa  Linn^  (in  part  only)  Syst.  Nat.,  x.,  1758,  p.691 
(fide  Hanley,  Ips.  Linn.  Conch.,  1855,  p. 85);  Id.,  Horn,  Test. 
Mus.  Ces.,  1780,  p.80;  Id.,  Chemnitz,  Conch.  Cab.,  vii.,  1784, 
p.l  1 1,  P1.49,;figs.492-4.  "Za  Faitiere," Cubi^res,  Histoire  Abr^gd 
des  Coquillages  de  Mer,  1798,  p.  148.  Chama  gigaiUea  Perry, 
Conchology,  1 81 1,  p. 2.  Chama  gigas  Flinders,  Voy.  Terr.  Austr., 
ii.,  1814,  p.  11 4.  l^ridacna  giga^  Lamarck,  An.  s.  vert.,  vi.,  1819, 
p.  105;  Id,,  Ten.-Woods,  these  Proceedings,  v.,  1880,  p.  125;  Id., 
Kobelt,  Nacbr.  deut.  Malak.  Gesell.,  xv.,  1883,  p.  189;  Id.,  Kent, 
Great  Barrier  Heef,  1893,  p.44,  PI.  xxix.;  Id.,  Smith,  Proc.  Malac. 
Soc.  iii.,  1898,  p.ll2;  Id.,  Hedley,  Nautilus,  xv.,  1902,  p.98;  Id., 
Banfield,  ^'Confessions  of  a  Beachcomber,''  1 908,  p.  1 38.  Tridacna 
lamarcki  Hidalgo,  Mem.  Real  Acad.  Cienc.  Madrid,  xxi.,  1903, 
p.385. 

Under  the  name  of  Chama  yiyas,  tlie  Father  of  Natural  His- 
tory seems   to  have  embraced  the  whole  of  the  modern  genus 
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Tridacna.  For  the  name  giyaSy  as  restricted  to  a  single  species, 
the  candidates  are  the  shell  subsequently  named  squamosa  by 
Lamarck,  and  a  huge  species  whose  valves,  in  the  Ulrica 
Museum,  together  weighed  498  lbs. 

After  careful  examination,  Hanley  decided  that  the  furbe- 
lowed  clam,  such  as  Reeve  has  figured  (Conch.  Icon.,  xiv.,  1862, 
Tridacna,  PI.  iii.)  for  7\  squamosa^  ought  rightly  to  bear  the  name 
ol  gigas.  He  based  his  verdict  on  the  ground  that  the  actual 
shell  owned  by  Linn^  as  representing  giyas,  is  the  Lamarckian 
squamosa,  and  that  to  this  apply  most  of  the  literary  references. 
Linnean  contemporaries,  such  as  Born,  Regenf  uss,  and  Chemnitz, 
while  making  casual  reference  to  the  giant,  all  agree  in  figuring 
and  describing  squamosa  as  the  I^innean  giga^. 

Discriminating  in  1819  between  the  species  his  predecessors 
had  confused,  Lamarck  unlawfully  used  the  name  gigas  for  the 
largest  form,  while  for  the  Linnean  gigas  he  proposed  squamosa. 
Attentive  to  the  remarks  of  Hanley,  Hidalgo,  in  1903,  renamed 
the  biggest  species  2\  lamarcki.  Hut  in  1811,  Perry  had  already 
used  the  name  Chama  gigantea  for  '*  The  largest  shell  at  present 

known a  Bivalve  about  three  feet  in  length,  one  foot  and 

a  half  in  breadth,  the  shell  itself  being  four  or  five  inches  thick." 

As  the  young  of  the  ^iant  has  not  yet  been  traced  to  the 
adult,  it  is  still  possible  that  squamosa  is  a  juvenile  deeper- water 
form  of  the  large  intertidal  and  abraded  gigantea. 

The  size  to  which  this  species  ultimately  attains  is,  as  Kent 
and  Ban  field  remark,  a  favourite  subject  for  romance  among 
travellers.  After  some  inquiries.  Smith  concluded  that  the 
largest  authentic  record  was  that  by  Diliwyn  of  a  Sumatraii  pair 
which  weighed  507  lbs.,  and  of  which  the  largest  valve  was  four 
feet  six  inches  long,  two  feet  five  and  a  half  inches  high,  and 
one  foot  deep.  The  heaviest  known  are  a  pair  weighing  5501bs., 
which,  Cubi^res  and  Lamarck  relate,  were  presented  by  the 
Venetian  Republic  to  Francis  I.  These  still  exist,  their  edges 
bound  with  brass,  as  holy-water  basins  in  the  cathedral  of  St. 
Sulpice,  in  Paris. 

The  photographs  of  Saville  Kent  show  the  giant  clams  in  their 
natural  position  on  the  Great  Barrier  Reef,  where  they  occur 
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free  and  exposed  at  low  tide,  standing  on  their  umbones,  and 
showing  their  brightly  coloured  mantle  and  so-called  eyes*  as 
they  gape.  They  were  reported  by  Capt.  Cook  as  **  cockles  of 
so  enormous  a  size  that  one  of  them  was  more  than  two  men 
could  eat."t 

Kobelt  has  noticed  that  Javan  specimens  were  infested  by 
Pinnotheres,  a  commensal  crustacean. 

Flinders  described  how  the  valves  of  this  giant  cockle  were 
used  as  tanks  on  Half-way  Island  or  Parima,  a  waterless  cay  in 
Torres  Strait.  To  each  shell,  the  rain-water  was  led  from  Pan- 
danus  trees  by  gutters,  long  slips  of  bark,  so  that  a  shower  would 
pour  two  or  three  pints  into  each  for  the  use  of  native  canoe- 
voyagers. 

DosiNiA  CROCBA  Deshayes. 

Doiinia  crocea  Deshayes,  Brit.  Mus.  Cat.,  1853,  p.8 ;  /cf., 
Roemer,  Monogr.,  1862,p.71,Pl.  xiii.,  fig.4:  /rf.,  Tate,  Trans.  Roy. 
Soc.  S.A.,  ix.,  1887,  p.94;  Id.,  Pritchard  &  Gatliff,  Proc.  Roy. 
Soc.  Vict.,  xvi.,  1903,  p.  133;  /c?..  May,  Proc.  Roy.  Soc.  Tasm., 
1915,  p.80. 

This  species  is  now  added  to  the  fauna  of  New  South  Wales 
on  the  strength  of  specimens  I  dredged  in  7-10  fathoms  under 
Montagu  Island. 

Gafrarium  quoti  Hanley. 

Cythevea  scripta  var.  quoyi  Hanley,  Recent  Shells,  1844, 
p.  11  bis,  PI.  XV.,  fig.25.  Circe  quoyi  Sowerby,  Thes.  Conch.,  ii., 
1853,  p.758.  Circe  lenticularis  Deshayes,  Cat.  Coiichif.  Brit. 
Mus.,  June,  1853,  p.85;  Id.,  Proc.  Zool.  Soc.,  1853  (June  27, 
1854),  p.7;  Id.,  Reeve,  Conch.  Icon.,  xiv.,  1863,  PI.  ii.,  fig.7;  Id., 
Roemer,  Monog.  Venus,  1869,  p. 200,  PI.  Iv.,  fig.l;  Id.,  von 
Martens,  Zool.  Forsch.  Semon,  1894,  p.94.  Circe  trigona  Reeve, 
Conch.  Icon.,  xiv.,  1863,  PI.  iii.,  fig.l2.  Circe  riru/ari« Sowerby, 
Thes.  Conch.,  ii.,  1853,  p.652,  P1.139,  fig8.46-48;  Id.,  Hanley, 

•  Brock,  Ann.  MHg.  Nat.  Hist.  («),  i.,  1888,  p.43o. 
tCouk'8  First  Voyage,  iii.,  1783,  p.6««. 
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Recent  Shells,  1856,  p.355;  Id.,  Reeve,  Conch.  Icon.,  xiv.,  1864, 
PI.  i.,  fig.3  (not  Venus  rityidariH  Born,  Index  Mus.  C»es.  Vind., 
1778,  p.o9,  and  Test,  ect.,  1780,  p.72,  PI.  v,  fig.7).  Circe 
uyidatiria  Angas,  Proc.  Zool.  Soc,  1867,  p.922  (1  Venus  undatina 
I^marck,  An.  s.  vert.,  v.,  1818,  p.575;  1  Reeve,  Conch.  Icon., 
xiv.,  1864,  PI.  i.,  fig.lc).  Circe  personata  Reeve,  Conch.  Icon., 
xiv  ,  1864,  P1.2,  fig.6;  Id.,  Rocmer,  Monog.  Venus,  1869,  PI.  liv., 
Hgs.la,  lb,  not  Ic;  Id.,  Schineltz,  Cat.  Godeff.  Mus.,  v.,  1875,  p.l69 
(not  C.  fwrsonata  Desh.,  Cat.  Conch.  Brit.  Mus.,  1853,  p.84). 
Circe  sufjillata  Reeve,  Conch.  Icon.,  xiv.,  1864,  PI.  iii.,  fig.ll. 
Circe  scripta  Chenu,  Illustr.  Conch.,  1847,  PI.  xi.,  figs.8,  8a,  8b 
only;  /rf..  Smith,  Chall.  Exped.  Zool.,  xiii.,  1885,  p.  140;  Id., 
Roth,  N.  Qld.  Ethn.  Bull.,  iii.,  1901,  p  18;  Id,  Hedley,  these 
Proceedings,  xxxi.,  1906,  p.466  (not  Venus  scripta  Linnd,  Syst. 
Nat.,  X.,  1758,  p.680). 

The  ** Challenger"  Expedition  reported  Circt  scripta  Linn., 
as  taken  in  4-18  fathoms  in  Port  Jackson.  It  is  difficult  to 
decide  what  shell  ought  to  bear  this  n^me.  For  none  of  the 
figures  cited  by  Linne  in  the  original  account  of  1758  harmonise 
with  any  shell  known  in  modern  times  as  Circe  scripta.  He 
quoted  first  the  Chania  litterata  rotunda  of  Rumphius,**  which 
is  a  routider,  smoother  shell  than  a  Circe,  and  might  pass  as  well 
for  Lioconcha  Jastigiata.  Hanley  statedf  that  a  specimen  in  the 
Linnean  cabinet  corresponds  to  Sowerby's  illustration  of  C. 
scripta,  Thes  Conch, ii.,  1844,P1.139,fig.38.  This  lorm(^albida 
Desliayes)  occurs,  I  believe,  in  Queensland;  it  differs  from  the 
Sydney  shell  in  shape  and  colour. 

Thus,  whether  C.  scripta  is  to  be  identified  from  the  figures  to 
which  Linne  referred,  or  whether  the  shell  owned  by  Linn^,  and 
noted  by  Hanley,  is  to  be  taken  for  the  foundation  of  the  species, 
we  must  equally  exclude  C.  scriptairom  the  local  fauna.  Having 
arrived  at  the  conclusion  that  "  this  shell  (usually  termed  the 
Scripta  of  Australia)  is  completely  distinct  from  the  true  scripta 
of   Linnwus,"   Hanley  suggested  for  it  **thenameof  Quoyi,  in 

*  RumphiuH,  AnilxMn.  Kuriteitkamer,  1741,  p.  13J». 
t  Hanley,  Ips.  Linn.  Conch.,  185o,  p. 78. 
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honour  of  the  naturalist  who  has  so  successfully  investigated 
the  invertebrata  of  that  portion  of  the  globe/'  But  he  again 
described  this  species  on  p. 355  under  the  name  of  Cytherea 
rividaris  Bom.  The  Sydney  shell,  which  has  a  smooth  ventral 
margin,  and  so  belongs  to  the  section  Circe,  as  restricted  by 
Jukes  Browne,*  appears  to  have  been  figured  by  Sowerby  and 
Reeve  as  Circe  rivularis  Born.  But  Brauerf  has  determined 
Bom's  type  of  rivuiaris  to  be  Circe  crocea  Gray,  as  figured  by 
Roemer,  PI.  Ivi.,  fig. 2c.  This  is  different  from  C.  quot/i^  being 
more  inflated,  with  coarser,  umbonal,  oblique  folds. 

Schmeltz  has  identified  the  Sydney  shell  as  C  personata 
Deshayes,  1853,  but  that  was  founded  on  a  Nicobar  species 
figured  by  Chemnitz  (Vol.  vii.,  figs.420-426),  and  was  already 
named  Circe  molacea  by  Schumacher  in  1817.  This,  and  not 
BcripUi  Linn.,  was  the  type  of  the  genus  Circe.  Perhaps  the 
figures  of  perBonata  supplied  by  later  authors  were  derived  from 
Australian  shells.  Angas  referred  the  Sydney  shell  to  Cytherea 
undcUina  r>amk.  Th^s  may  be  correct,  and,  if  so,  would  take 
precedence  over  quayi  or  other  names.  But  the  literary  history 
of  this  is  too  meagre  and  contradictory  for  adoption.  For 
Roemer's  figure  of  it  agrees  neither  with  Lamarck's  description 
of  the  colour-pattern,  nor  with  Deshayes'  determination  of  it  as 
scripta.  Possibly  Lamarck's  species  might  be  the  neglected 
Venus  Wattaria  GmeMuj  1791. 

Adams  has  figured^  C.  quoyi  as  the  host  of  Myochama 
etulchburyi. 

As  the  best  expression  of  typical  New  South  Wales  O,  quoyi, 
Roemer's  fig.l,  Plate  liv.,  may  be  selected.  A  variety  from  N. 
W.  Australia  is  shown  by  Reeve's  PI.  i.,  fig.3a.  A  well  marked 
related  form  is  C.  iriyona  Reeve,  1 863,  not  yet  reported  as  Aus- 
tralian, but  here  noted  as  from  Strad broke  and  Facing  Islands, 
Queensland.  It  is  shown  by  Roemer's  PI. 53,  fig. 2,  as  Circe 
plicatina. 

*  Jukes  Browne,  Proc.  Mal.  Soc.,  xi.,  1914,  p. 66. 

tBrauer,  S.  B.  Akad.  Wien,  Ixxvii.,  1878,  p.  132. 

t^  Adams,  Proc.  Zool.  Soc.,  1852,  PI.  xv.,  fig. 4. 
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Marcia  nitida  Quoy  &  Oaimard. 
(Plate  xlvi.,  figs. 2,  3  ) 

Chione  iiitida  Hedley,  these  Proceedings,  zxix.,  1904,  p.  194. 

Tills  species  attains  a  larger  size  than  is  usually  recognised. 
One  specimen  I  gathered  is  56  mm.  long,  and  37  high,  the  con- 
joined valves  being  27  mm.  deep.  It  occurs  alive  at  low  tide  in 
sand  on  the  margin  of  a  Zostera-flat  by  the  Middle  Harbour 
Sand-Spit.  The  animal  has  a  long,  tongue-shaped,  orange-coloured 
foot.  The  siphons  are  buff  streaked  and  spotted  with  black; 
they  are  of  equal  length  and  deeply  divided,  their  apertures 
fringed  with  digitate  papillae.  The  exhalant  has,  besides,  a  lobe 
which  acts  as  a  lid.  The  mantle-margin  is  finely  fringed  with 
papillffi.  In  his  review  of  the  family,  this  species  was,  under  the 
synonym  oi/umigcUa,  included  in  Marcia  by  Jukes  Browne.* 

Tkllina  astula,  sp.nov. 
(Plate  Hi.,  figs. 42,  43.) 

Tdlina  nitida  Perry,  Conchology,  1811,  Pl.lv.,  fig.  1.  Not 
Tel lifia  nitida  VoWf  1791.  7^e//tf»aj9ert»a  Brazier, (not  Spengler), 
these  Proceedings,  ii.,  1877  (1878),  p.l42;  Id,,  Whitelegge,  Proc. 
Roy.  Soc,  N.  S.  Wales,  xxiii.,  1889,  p.238. 

Shell  oblong  acuminate,  polished,  convex,  rose-pink,  with  broad 
radiating  bands  of  cream,  smooth  except  on  the  rostrum.  Dorsal 
margin  straight,  anterior  end  semicircular,  ventral  margin 
arcuate.  Rostrum  tongue-shaped,  concave  above,  protuberant 
posteriorly,  end  truncate,  lower  margin  straight,  horizontal, 
sharply  bent  to  continue  the  ventral  margin.  The  valves^ifier 
by  the  rostrum  being  bent  to  the  right  and  having,  in  the  right 
valve,  a  fold  at  its  base,  absent  in  the  left.  From  the  umbo  to 
the  extremity  runs  a  shallow  furrow.  Spaced  and  sharply 
engraved  concentric  grooves  extend  in  the  right  valve  over  the 
whole  rostral  area  past  the  fold  and  notch,  but,  on  the  left,  only 
from  the  radial  furrow  to  the  edge.  The  anterior  side  is  rather 
longer  than  the  posterior.  Length,  155;  height,  25;  depth, 
11  mm. 

Ilab. — Sow  and  Pigs  Reef,  Sydney  (Brazier),  Broken  Bay 
(Hargraves),  and  Trial  Jiay  (C.  Laseroni,  N.S.W. 

*  J.  Browne,  Proo.  Malao.  Soo.,  viii.,  19Q9,  p.23d;  and  xi.,  1914,  p.87. 
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This  has  a  general  likeness  to  T.  perna^  for  which  it  has  been 
mistaken,  but  T,  astula  has  a  much  narrower  rostrum,  and  an 
abrupt  notch  where  the  rostrum  leaves  the  body.  7\  pharaonis 
has  the  rostrum  grooved,  but  both  the  rostrum  and  the  rest  of 
the  valve  are  longer  and  narrower  than  in  T,  astula,  T.  con- 
ganguinea  Sowerby«*  is  more  compressed,  and  the  rostrum  has  a 
more  upward  direction. 

Spisula  trigonblla  Lamarck. 

Mactra  trigonella  Lamarck,  An.  s.  vert.,  v.,  1818,  p.479;  Id.y 
r^amy.  Bull  Mus.  Hist.  Nat.,  1914,  p.245.  Gnathodon  pai'Viim 
Petit,  Journ.  de  Conch.,  iv.,  1863,  p.358,  PI.  xiii.,  figs.  9,  10, 
Spisula  parva  Dall,  Proc.  U.  S.  Nat.  Mus.,  xvii.,  1894,  p.106  ; 
Id,,  Hedley,  Proc.  Linn.  Soc.  N.  S.  Wales,  xxvi.,  1902,  p  707, 
PL  xxxiv.,  figs. 2,  3  (hinge);  /o?..  Smith,  Proc.  Malac.  Soc.,  xi., 
1914,  p.  146. 

Mactra  trigonella  was  gathered  by  P^ron  at  Shark's  Bay,  W.A., 
and  was  named  by  Lamarck.  For  nearly  a  century,  his  unfigured 
type  has  lain  unobserved  in  the  Paris  Museum.  Dr.  Lamy  has 
lately  disinterred  it,  and  declares  it  identical  with  Spisula  parva, 
which  younger  name  must  now  be  superseded. 

Amphidesma  anqusta  Reeve. 
(Plate  xlvi.,  fig.4.) 
Mesodesma  angusta  Reeve,  Conch.  Icon.,  viii.,  July  1864,  PI.  i., 
fig.3^  Id.,  Deshayes,  Proc.  Zool.  Soc,  1854  (May,  1866),  p.338; 
Id.,  Tate,  Trans.  Roy.  Soc.  S.A.,  xxi.,  1897,  p.46;  Id.,  Lamy, 
Journ.  de  Conch.,  Ixii.,  1914,  pp.37,  38,  fig. 2.  Mesodesmn 
elofigata  Reeve,  Conch.  Icon.,  viii.,  1854,  PI.  i.,  fig.5;  Id.,  Des- 
hayes, Proc.  Zool.  Soc.,  1854  (1865),  p.337;  Id.,  Tate,  Trans. 
Roy.  Soc.  S.A.,  ix.,  1887,  p.85;  Id.,  Tate  <fe  May,  these  Procfed- 
ings,  xxvi.,  1901,  p.424;  Id.,  Pritchard  &  Gatliff,  Proc.  Roy.  Soc. 
Vict.,  xvi.,  1903,  p.llO.  Donacilla  eloiignta  Angas,  Proc.  Zool. 
Soc,  1865,  p.647,  and  1867,  p.220;  Id.,  Tryon,  Am.  Journ. 
Conch.,  iv.,  Suppl.,  1868,  p.l26;  Id.,  Ten.- Woods,  Proc  Roy. 
Soc  Tasm.,  1877,  p.  50. 

*  Sowerby,  Ann.  Mag.  Nat.  Hist.,  (7),  xii.,  1903,  p.5(X). 
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It  has  already  been  reported  by  Prof.  Tate  that  M,  anguBia 
and  M.  elongata  are  synonyms,  an  observation  which,  from  ex- 
amination of  their  respective  types,  [  can  confirm.  As  the 
notices  in  the  Conchologica  Tconica  were  published  a  year  before 
those  in  the  Zoological  Proceedings,  it  follows  that  anyusta  must 
be  credited  to  lleeve,  and  must  also  take  precedence  over 
elongata.  To  the  list  of  Tasmanian  species  wrongly  credited  to 
Raine  Island  {anleaf  xxxviii.,  p.268),  A.  elotigata  can  now  be 
added. 

This  species  is  common  round  Sydney.  Its  habit  is  to  lie  in 
the  sand  in  the  wash  of  the  sea.  When  the  drag  of  the  waves 
uncovers  it,  there  is  a  sparkle  of  yellow,  a  scramble,  two  or  three 
quick  stabs  of  the  foot,  and  the  bivalve  is  again  buried.  The 
foot  protrudes  to  a  length  equal  to  that  of  the  shell;  it  is  flat, 
cordate-acuminate,  buff  with  a  pink  tinge.  The  exhalant  siphon 
seems  to  be  always  exserted  further  than  its  fellow;  the  orifice 
is  beset  with  a  few,  small,  digitate  papillce.  The  inhalant  siphon 
issues  at  the  angle  of  the  shell;  as  far  as  I  could  observe  it  in 
captivity,  it  extends  only  a  third  of  the  length  of  the  other 
siphon,  and  has  the  expanded  orifice  fringed  with  fine,  pinnatifid 
processes. 

Mr.  T.  Dick  sends  me  a  specimen  of  A,  angiisla  from  Port 
Macquarie,  which  he  found  in  process  of  being  bored  by  PoUnices 
incei. 

Amphidesma  cuneata  Lamarck. 

Crassatella  cntieata  Lamarck,  An.  s.  vert.,  v.,  1818,  p.483;  /c?., 
Lamy,  Bull.  Mus.  Hist.  Nat.,  1912,  p.248,  text  fig.  (not  of 
Sowerby,  Reeve,  Hanley,  or  Tate).  Amphide$ma  glabrelJa 
Lamarck,  op.  cit.,  p.493;  Id.,  Lamy,  op.  cit  ^  p.253;  Id.,  Lamy, 
Journ.  de  Conch.,  Ixi.,  1913,  p.322;  Id.,  Blainville,  Man.  de 
Malac  ,  1827,  P1.78,  fig.6;  Id,  Tate  Trans.  Roy.  Soc.  S.A.,  xxi., 
1897,  p. 46.  Mesodesma  gaymardi  Deshayes,  Encycl.  M^th.,  vers, 
ii.,  1835,  p.mfjlde  Lamy).  Mesodesma  prorcisa  Reeve,  Conch. 
Icon.,  vii.,  1854,  PI. 4,  fig.31;  Id.,  Deshayes,  Proc.  Zool.  Soc,  1854 
(May,  1855),  p. 338.  Meaodesma  obtuaa  Crosse  k  Fischer,  Journ. 
de  Conch.,  xii.,  1864,  p.350,  and  xiii.,  1865,  p.428,  PI.  xi.,  fig.4; 
Id.,  Augas,  Proc.  Zool.  Soc ,  1867,  p.920. 
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This  is  another  case  in  which  Australian  conchologists  have 
benefited  by  the  examination  of  Lamarck's  types  by  Dr.  £d. 
Lamy,  of  Paris.  This  southern  species  is  dwarf ed,  and  scarce  in 
this  latitude,  which  makes  it  improbable  that  Melvill  &  Standen 
were  correct  in  identifying  J/,  prasciaa  from  Albany  Pass.  The 
first  record  of  this  from  our  State  was  a  note  by  Angas  that  he 
had  found  DonaeUla  obtu$a  at  The  Spit,  Middle  Harbour.  Tate 
ascertained*  that  this  name  was  a  synonym  of  M.  prcecisa  and 
M.  glabrella.  The  unfigured  C.  cuneata  had  been  generally 
ascribed,  as  in  Reeve's  Iconica,  to  A'tvapella  cycladea(  =  Spisula 
adelaida  Angas),  but  the  figure  of  the  type,  lately  published  by 
Dr.  Lamy,  has  corrected  this  error.  This  species  varies  a  good 
dear  in  outline. 

LiNGULA   ROSTRUM  Shaw. 

Mytilus  roitrum  Shaw,  Nat.  Miscell.,  ix.,  1797,  P1.315,  two 
upper  figures.  Pharetra  monoculoidea  Bolten,  Mus.  Bolt.,  (2), 
1798,  p.l59,  for  Chemn.  Conch.  Cab.,  x.,  1788,  p  360,  PI.  172, 
figs.  1676-77.     Ligula  unguis  Cuvier,  Tab.  Elem.,  1798,  p.436. 

Lingula  anatiiia  Lamarck,  Syst.  An.  s.  vert.,  1801,  p.  141,  for 
LiiigulaB^.  Brugui^re,  Encycl.  M^th.  vers,  1797,  P1.250, fig. I,a, 
b,  c;  Id,y  Davidson,  Trans.  Linn.  Soc.  Zool ,  iv.,  1888,  p.206,  PI. 
xxix.,  figs.  1-8;  /(i.,  von  Martens,  Forsch.  Gazelle,  iii.,  1889,  p.263. 
Lingula  hians  Angas,  Proc.  Zool.  Soc,  1867,  p. 935;  Id.,  White- 
legge,  Proc  Roy.  Soc.  N.  S.  Wales,  xxiii.,  1889,  p.294. 

The  type  of  the  brachiopod  genus  Lingula  is  usually  known 
by  Lamarck's  name  of  anaiina.  There  are,  however,  other  names 
whose  claims  deserve  consideration.  Linn^  included,  under 
**F<Uella  unguisy"  references  both  to  a  Scutus  and  to  a  Lingula, 
According  to  Hanley,*  it  is  the  former,  based  on  a  figure  of 
Rumphius,  which  should  carry  the  Linnean  name. 

From  the  Museum  Oerversianum,  there  is  cited  by  Dillwyn 
for  this  species  Anati/era  luzona  of  Meuschen. 

A  Philippine  form  was  well  figured  and  legitimately  named 
MytiluH  rostrum  by  Shaw  in  1797,  a  name  which,  though  left  for 

*  Hanley,  Ips.  Linn.  Conob.,  1854,  p.  425. 
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a  century  in  obscurity,  appears  the  rightful  heir  to  the  title.  In 
the  following  year,  Bolten  proposed  a  binomial  for  some  excellent 
figures  published  polynomially  by  Ohemnitz.  The  generally 
accepted  name  by  I^amarck  was  not  advanced  till  1801. 

The  genus-name  Lingula  appeared  rather  irregularly  as  a 
heading  for  a  single  species  on  a  plate  in  the  Encyclopedic 
M^thodique.  If  this  is  ruled  out,  then  we  shall  have  to  fall 
back  on  Bolten's  Pharetra. 

The  species  have  been  discriminated  usually  from  dry  and 
probably  distorted  material.  Little  attention  has  been  given  to 
change  in  appearance  in  different  stages  of  growth.  It  may  be, 
therefore,  still  a  matter  for  investigation  whether  the  names 
assigned  to  Australian  forms,  L,  tumidula  Reeve,  L.  murphiana 
Reeve,  L.  exuata  Reeve,  and  L,  hirundo  Reeve,  represent  distinct 
species,  geographical  races,  or  growth-forms  of  a  single  species. 

L,  anatina  was  recognised  from  Moreton  Bay  by  Dr.  E.  von 
Martens.  Some  fifty  years  ago,  Angas  gathered,  in  Middle 
Harbour,  a  species  of  Lingula  which  he  determined  as  L  hians. 
Brazier  has  noted,  in  Whitelegge's  List,  additional  localities  for 
this. 

A  Revision  of  Australasian  Tuoalia. 

Of  Tugalia,  there  are  two  species  in  New  Zealand,  and  two 
others  in  Australia.  Confusion  has  enveloped  this  small  group; 
for  under  the  name  of  T.  parmophoidea^  or  its  various  renderings, 
each  of  the  other  species  has  in  turn  been  included.  'J'he 
identity  of  the  genotype  has  thus  been  obscured.  Monographs 
in  the  Thesaurus  and  Conchologioa  Iconica,  by  transfer  of  names 
to  wrong  genera,  species,  and  localities,  by  omission,  and  dis- 
union,  constructed  a  labyrinth  of  error  which  has  entangled 
conchologists  for  half  a  century.  Thus,  in  1867,  Emarginula 
ossea  Gould,  from  Fiji,  was  substituted  for  the  totally  different 
T.  parmophoidea  from  Sydney  by  Angas.  In  1883,  Brazier 
re-distributed  the  names  of  three  species  incorrectly.  As  late 
as  1903,  Pritchard  &  Gatliff  reflected  current  opinion  by  pre- 
senting, under  the  head  of  T.  parmophoidea,  a  tangled,  hetero- 
genous mass  of  intermedia,  elegans,  tanmunica,  and  austrati^. 
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It  is  hoped  that  the  figures  of  the  four  species  concerned,  now 
placed  side  by  side  for  comparison,  will  relieve  the  misunder- 
standing that  has  hitherto  prevailed. 

TuGALiA  INTERMEDIA  Reeve. 
(Plate  Hi.,  fig.U.) 

ParmophoruB  intermediua  Reeve,  Conch.  Syst.,  ii.  1842,  p. 22, 
PI.  cxxxix.,  figs.5,  6;  Id.,  Reeve,  Proc.  Zool.  Soc,  1842,  p.50;  Id., 
Hutton,  Proc.  Linn.  Soc.  N.  S.  Wales,  ix.,  1884,  p.371.  Sub- 
emarginula  intermedia  Suter,  Man.  N.Z.  Moll.,  1913,  p.l02,  PI. 8, 
fig.6.  lugalia  cincrca  Sowerby,  Thes.  Conch.,  iii.,  1863,  p.221, 
Pl.249,  fig. 15.  Tugcdia  parmophoridea  Sowerby,  Thes.  Conch., 
iii.,  1863,  p. 221,  Pl.249,  6g.l6;  Id.,  Sowerby,  Conch.  Icon.,  xvii., 
1870,Pl.i.,fig.4a,not4b;/c/,Hutton,Man.N.Z.Moll.,1880,p.l06. 
Subemarginula  parmophoidea  Harris,  Cat.  'Pert.  Moll.  Brit.  Mus., 
i.,  1897,  p.290.  TugcUi  elegans  Gray,  in  Diefifenbach,  Travels  in 
N.Z.,  ii.,  1843,  p.240;  Id.,  Revue  Zool.,  1844,  p.355;  Id.,  von 
Martens,  Crit.  List  N.Z.  Mollusca,  1873,  p.35.  i^ ot  Pamiophorus 
elegauit  Gray,  Annals  of  Philos.,  ix.,  1825,  p.  1 40 (  =  <Scu<u8  utiynig 
Linn.). 

Hitherto,  this  species  has  not  been  clearly  differentiated  from 
T.  parmophoidea.  'Vhe  New  Zealand  form  is  readily  distinguish- 
able by  having  the  apex  considerably  nearer  to  the  margin  than 
has  the  Australian  shell.  In  T.  intermedia,  the  sculpture  is 
finer,  the  shell  is  not  so  tall,  and  has  a  more  marked  sinus  at 
the  anterior  margin.  Otherwise  the  two  are  much  alike  in  size, 
shape,  and  general  appearance.  The  pair  represent  one  another 
on  each  side  of  the  Tasman  Sea,  which  neither  crosses. 

In  T.  elegans,  the  concentric  sculpture  is  described  as  forming 
arched  ribs  across  the  radial  strise,  a  point  which,  supported  by 
an  exact  locality.  Great  Barrier  Island,  fixes  the  identity  of  the 
species.  On  the  Barrier  Island  shell.  Gray  founded  a  new  genus, 
which  he  spelt  Tv^ali,  apparently  a  misprint  later  corrected  by 
himself  to  Tugalia.* 

*  (iray,  (iuide  to  the  Systematic  Distribution  of  Mollusca  in  the  British 
Museum,  Part  i.,  1857,  p.  163. 
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By  A.  Adams,*  T.  elegans  was  wrongly  referred  to  North 
Africa,  and  subsequent  authors  have  mostly  lost  sight  of  the 
name. 

The  specimen  figured  is  29  mm.  long,  and  was  collected  by 
Mr.  H.  Hill,  at  Wellington,  New  Zealand. 

TuoALiA  PARMOPHOIDEA  Quoy  &  Gaimard. 
(Plate  lii.,  fig.45.) 

Emarginxda  parmophoidea  Q.  k  6.,  Zool.  Astrolabe,  iii.',  1835, 
p. 325,  PI. 68,  figs.  1 5, 1 6.  Clypidina  parmophoroidea  Chenu,  Man. 
Conch.,  i.,  1859,  p.373,  figs.2798-99.  Tugalia  pannophoridea 
Sowerby,  Conch.  Icon.,  xvii.,  1871,  PI.  i.,  fig.4b,  not  4a.  Emar- 
ginula  parmophoidea  Watson,  Chall.  Rep.  Zool.,  xv.,  1886,  p.35. 
Tugalia  parmophoidea  (in  part)  Pritchard  k  Gatlifi*,  Proc.  Roy. 
Soc.  Vict.,  XV.,  1903,  p.  190.  Subemarginula  parmophoroidea 
Shirley,  Proc.  Roy.  Soc.  Q'land,  xxiii.,  1911,  p.96.  Tugalia 
ossea  Sowerby,  Thes.  Conch.,  iii.,  1863,p.221,  P1.249,  fig.l8;  Id., 
Angas,  Proc.  Zool.  Soc.,  1867,  p.219.  Tugalia  australis  Ten.- 
Woods,  Proc.  Roy.  Soc.  Tasm.,  1876  (1877),  p.44;  M,  Hanly, 
Proc.  Roy.  Soc.  Tasm.,  1915,  p. 63,  Tugalia  intermedia  Brazier, 
Proc.  Linn.  Soc.  N.  S.  Wales,  viii.,  1883,  p.227. 

This  shell  was,  by  Quoy  k  Gaimard,  reported  from  New 
Holland.  Their  account  suits  a  species  fi-om  New  South  Wales, 
with  which  their  name  has  been  generally  associated.  But  the 
name  has  also  been  applied  to  other  members  of  the  genus. 

Angas  misidentified  the  Sydney  Tugalia  as  T.  ossea  Gould,  a 
species  of  another  genus.  Detecting  this  error,  and  probably 
associating  T.  parmophoidea  with  the  New  Zealand  form,  Tenison- 
Woods  proceeded  to  rename  the  Sydney  shell  as  T.  austrcdis. 

T.  parmophoidea  inhabits  the  coast  of  South  Queensland  and 
New  South  Wales,  but  fails,  so  Mr.  W.  L.  May  tells  me,  to  reach 
Tasmania.  A  statement  by  Angas,  that  it  occurs  in  South  Aus- 
tralia, seems  to  need  confirmation.  The  specimen  figured  is 
27  mm.  long,  and  was  collected  by  myself  at  Cape  Byron,  N.  S. 
Wales. 


•  A.  Adams,  Ann.  Mag.  Nat.  Hist.  (3),  vi.,  1860,  p.  112. 
53 
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TuoALiA  CICATRIC08A  A.  Adams. 
(Plate  Hi.,  fig.46.) 

Tugali  ciccUricoaa  A,  Adams,  Proc.  Zool.  Soc,  1851(1852)p.89; 
Id.,  Angas,  op.  cit,  1865,  p.  185.  Tugalia  cicatroaa  Sowerby, 
Thes.  Conch.,  iii.,  1863,  p.222,  P1.249,  fig.14;  Id.,  Conch.  Icon., 
xvii.,  1870,  PI  i.,  fig. 7.  l^ugcUia  tcuimansca  Ten.- Woods,  Proc. 
Roy.  Soc.  Tasm.,  1876  (1877),  p.l56. 

Like  T.  intermedia,  this  species  was  first  erroneously  ascribed 
to  the  Philippine  Islands.  Angas  recognised  it  from  Port 
Lincoln.  I  have  seen  it  from  Ulverstone,  Tasmania;  Neptune 
Islands,  South  Australia;  and  Geographe  Bay,  West  Australia. 
This  distribution  suggests  that  it  will  prove  to  be  the  Adelaidean 
representative  of  the  Peronian  T.  parmophoidea.  Compared 
with  that,  T.  cicatricoaa  is  more  depressed,  with  the  sides  more 
parallel;  the  apex  nearer  to  the  margin,  is  more  notched  ante- 
riorly, and  has  a  much  coarser  sculpture.  A  scar  on  the  summit, 
which  suggested  the  name,  was  an  individual  and  accidental 
feature  of  the  type- shell.  It  is  by  chance  repeated  in  a  specimen 
before  me,  and  was  probably  caused  by  adherence  of  a  Capulus 
or  some  such  associate.  The  specimen  figured  is  18  mm.  long, 
and  was  collected  in  North  Tasmania,  by  Miss  M.  Lodder. 

TuOALIA   BASCAUDA,  Sp.nOV. 

(Plate  Hi.,  fig.47.) 

Shell  small,  solid,  oblong.  Colour  milk-white.  Surface  glossy. 
Sculpture  :  about  50  radial  cords  are  crossed  by  25  similar  con- 
centric cords,  beaded  at  the  points  of  intersection,  and  enclosing 
deep,  square  pits  as  meshes.  From  the  apex,  a  radial  of  double 
breadth  and  height  runs  anteriorly  along  the  median  line.  The 
edge  of  the  aperture  is  crenulated  by  the  radials.  Length,  12 
breadth,  8;  height,  3  mm. 

The  specimen  drawn  (type)  was  collected  by  the  late  Mr,  R. 
Helms,  under  stones,  near  Wellington,  New  Zealand.  I  have 
also  seen  specimens  from  the  Chatham  Islands,  labelled  Tugalia 
elegans  by  Capt.  F.  W.  Hutton.  It  is  apparently  the  species 
cited  by  Mr.  Sqter  in  the  Manual  of  New  Zealand  Mollusca  as 
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Subemarginula  parmophoidea^  now  shown  to  be  a  different  Aus- 
tralian species. 

Hkmitoma  aspbra  Qould. 
(Plate  xlvi.,  fig.6.) 

In  the  last  Part  of  these  Studies  {antea^  xxxix,  p.707),  it  was 
stated  that,  though  in  ordinary  use,  Subemarginula  was  unten- 
able Relying  on  a  defective  entry  in  Scudder,  AfotU/ortia  was 
selected  to  replace  it.  Messrs.  W.  C.  Clapp  and  T.  Iredale  have 
kindly  written  to  say  that  the  name  Rafinesque  proposed  was 
not  Hemitoma,  as  Scudder  quotes,  but  Hemiloma.  Therefore 
the  Hemitonia  of  Swainson,  not  Montfortia  of  Recluz,  must  take 
the  place  of  Subemarginula.  For  the  group  of  H.  rugosa^  Mr. 
Iredale  has  introduced  Monifortula.* 

hi.  aspera  inhabits  the  crevices  among  the  compacted  tubes  of 
Gtdeola7-iay\  where  it  is  common  near  Sydney.  When  warned, 
it  can  cling  tenaciously  to  its  foothold.  Its  movements  are  de- 
iiberate;  both  head  and  tail  can  be  protruded  beyond  the  shell. 
Such  parts  as  are  exposed,  the  back  of  the  head,  tentacles, 
siphonal  pipe,  and  upper  surface  of  hind  foot,  are  black;  the  rest 
is  buff,  which,  on  the  mouth  and  muzzle,  brightens  to  lemon- 
yellow.  The  muzzle  is  rather  long,  with  broadly  expanding  lip, 
notched  beneath.  The  tentacles  are  long  and  tapering;  they 
search  actively  in  various  directions;  at  the  outer  base  of  each 
is  a  short,  digitate,  ocular  tentacle  with  a  large,  black  eye.  On 
the  right  side  of  this,  there  is,  in  the  male,  a  curved,  cephalic 
appendage.  Along  the  epipodial  line,  but  interrupted  between 
the  tentacles,  runs  a  series  of  small,  short  filaments.  When  the 
animal  leans  forward,  the  ctenidia  are  exposed;  these  are  worn 
folded,  the  edges  donbled  together  on  the  inside  and  the  stem 
outside.  Beyond  the  gill-tips,  the  mantle  is  slit,  its  edges 
coalescing  in  a  short  tube  external  to  the  shell.  The  thickened 
fringe  of  the  mantle-margin  is  produced  into  an  inner  and  an 
outer  series  of  tufts  of  compound  papillae,  the  outer  ones  lying 
in  the  crenulations  of  the  shell-rim. 


•  Iredale,  Trans.  N.Z,  Inst.,  xlvii.,  1915,  p. 433. 
t  Hedley,  Joum.  Roy.  Soc.  N.  8.  Wales,  xlix.,  1916,  p.66,  P1.5. 
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Clanculub  alotsii  Tenison- Woods. 

Clancului  aloysii  Ten.-Woods,  Proc.  Roy.  Soc.  Tasm.,  1875 
(1876),  p.l55;  Id,,  Hardy,  op.  ciL,  1915,  p.62;  Id,  Pilsbry,  Man. 
Conch.,  xi.,  1889,  p.59,  PL  xiv.,  figs.20-23;  /d,  Tate  &  May, 
these  Proceedings,  xxvi.,  1901,  p.400;  Id.,  Pritchard  <k  Gatliff, 
Proc.  Roy.  Soc.  Vict.,  xiv.,  1902,  p.l21;  Id,,  Chapman  &  Ghibriel, 
Proc.  Roy.  Soc.  Vict.,  xxvi.,  1914,  p. 3 16. 

This  Tasmanian  species  is  now  found  to  extend  north  into 
New  South  Wales.  I  dredged  specimens  in  7-10  fathoms  near 
Montagu  Island.  Also  unrecorded  for  the  State  is  Clunculus 
plebeius  Philippi,  which  I  have  collected  in  Twofold  Bay. 

MoNODONTA  OBTUSA  Dillwyn. 
(Plate  xlvii.,  fig.  12.) 

Trochus  obtust^  Dillwyn,  Descrip.  Cat.,  ii.,  1817,  p. 809,  for 
Chemnitz,  Conch.  Cab.,  xi.,  1795,  p.l67,  P1.196,  figs.1894,  1895. 
Monodonta  zebra  Menke,  Verch.  Conch.  Malsb.,  1829,  p.  17;  Id, 
Morch,  Malak.  Blatt.,  xviii.,  1871,  p.  125;  Id.,  Maplestone,  Month. 
Micros.  Journ.,  viii.,  1872,  p.50,  PI.  xxvi.,  fig.2;  Id,,  Troschel, 
Gebiss  Schnecken,  ii.,  1879,  p,232,  PI.  xxiii.,  fig.7;  Id,,  Smith, 
Zool.  Coll.  Alert,  1884,  p.74;  Id.,  Pilsbry,  Man.  Conch.,  xi.,  1889, 
p.91,P1.20,fig.20;  Id,,  Shirley,  Proc.  Roy.  Soc.Q'land,  xxiii.,  1911, 
p. 96.  Trochus  toBniatui  Quoy  <&  Gaimard,  Zool.  Astrolabe,  iii., 
1834,  p.249,  P1.63,  figs.15-17;  Id.,  Angas,  Proc.  Zool  Soc.,  1867, 
p.216;  Id.,  Ten.-Woods,  Proc.  Roy.  Soc.  Tasm.,  1877,  p.43;  Id,, 
Ten.-Woods,  Proc.  Roy.  Soc.  N.  8.  Wales,  1888,  p.  119.  Trocha- 
cocMea  multicarinata  Chenu,  Man.  Conch.,  i.,  1859,  p.360,  fig. 
2676;  Id.,  Angas,  Proc.  Zool.  Soc.,  1867,  p.216.  Labia  porcatui 
A.  Adams,  Proc.  Zool.  Soc,  1851  (1853),  p.  177;  Id,,  A.  Adams, 
Ann.  Mag.  Nat.  Hist.  (2),  xii.,  1853,  p.207;  Id,,  Angas,  Proc. 
Zool.  Soc,  1867,  p.216.  Trochus  exte^iuatus  Fischer,  Coq.  Viv., 
1878,  p.330,  PL  103,  fig.l. 

The  above  summary  of  literature  shows  how  superfluous  names 
may  accumulate  round  a  well  known  species.  As  one  of  the  most 
common  and  conspicuous  shells  on  the  Sydney  beach,  this  was 
naturally  among  the  first  to  be  sent  to  Europe,  and  described. 
Yet,  for  more  than  a  century,  the  coloured  figures  given  by 
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Chemnitz  remained  unrecognised.  Lamarck  seems  not  t^  have 
distinguished  between  this  and  its  Tasmanian  representative, 
which  he  called  Monodonia  constricta.  Under  his  influence, 
Quoy  &  Gaimard  figured  for  cormtricta  in  the  zoology  of  the 
Astrolabe,  both  the  Sydney  "zebra"  (Plate  63,  figs.23-24),  and 
the  Hobart  "trochlea"  (fiKS.26, 27).  This  error  had  a  long 
existence,  for  these  two  were  still  united  in  1902  by  Pritchard 
&  Oatliff.  But  Quoy  <&  Gaimard,  in  partial  recognition  of  their 
mistake,  submitted  2\ochu8  tceniatus  as  a  name  for  the  Port 
Jackson  species.  This  name  is  not  to  be  confused  with  2'urbo 
teeniattcs  Sowerby  (Tanker v.  Cat.,  1825,  Append.,  p.xiii.).  Chenu 
twenty-five  years  afterwards,  added  another  name,  Trochocochlea 
mnlticaritiata.  IVfbrch  then  pointed  out  that  the  names  of  these 
Parisian  conchologists  were  anticipated  by  MouodorUa  zebra  of 
Menke:  a  name  not  to  be  confused  with  Trochus  zebra  Wood 
(Index  Test.,  1828,  Suppl.,  PI.  v.,  fig.  18).  For  this  already  over- 
burdened species,  Arthur  Adams  proposed  Labio  porcatus^  and 
Fischer,  to  avoid  clashing  with  Trochus  porcatus  Philippi,  (Zeit  f. 
Malak.,  1849,  p.  187)  gave  the  final  name  of  Trochus  extenuattu. 

Guided  by  a  suggestion  in  Pilsbry's  Monograph,  I  forwarded 
a  series  from  this  coast,  and  requested  Dr.  H.  Lynge  to  compare 
them  with  the  type  of  T,  obtut^is  still  preserved  in  the  Zoological 
Museum  of  Copenhagen.  That  couchologist  kindly  replied 
(30/4/ 16)  that  the  worn  and  injured  shell,  which  Chemnitz  figured 
in  1795,  is  absolutely  identical  with  the  specimens  I  sent  from 
Montagu  Island. 

The  species  has  a  great  range  in  colour,  development  of  spiral 
keels,  form  and  size.  Typical  M.  obtnsa  is  a  rather  depressed 
form,  with  30-40  close,  narrow  lines;  this  intergradcs  with  a 
more  abundant,  broadly-banded  form,  zebra,  with  about  ten 
stripes,  and  with  a  dwarfed  variety  from  the  border  of  the 
mangrove-swamps  which  can  be  called  porcata.  The  species 
ranges  from  More  ton  Bay  to  Twofold  Bay;  its  southern  limit  is 
not  known  to  me. 

Another  Monodonta  occurring  in  this  State  is  M,  concamerata 
Wood,  1828(  =  TrochuB  slriolatus  Quoy  &  Gaimard,  1834,  =  Za6io 
fuliginea  A.  Adams,   1853).     I  have  not  myself  gathered  this 
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specid^,  but  it  was  found  at  Clontarf  Bay,  N.S.W.,  by  Mr.  R. 
Helms,  and  was  dredged  by  the  **Challenger"  Expedition.  To 
complete  the  genus  as  developed  in  this  State,  it  is  now  proposed 
to  insert  Gibbula  picturata  Adams  <!^  Angas.  Neither  that  nor 
any  other  Australian  species  seems  congeneric  with  magus,  the 
type  of  Gibbula. 

Those  who  consider  that  Mouodanta  Lamarck,  1799,  is  pre- 
occupied by  Monadon  Linn^,  1758,  will  employ  Labio  Oken, 
1815,  as  the  generic  name. 

The  animal  of  M,  obtusa  is  splendidly  arrayed  in  black  and 
gold.  The  edge  of  the  muzzle  is  buff,  followed  by,  first,  a  band 
of  black  and  then  one  of  orange,  the  forehead-flaps  are  edged 
with  orange,  the  ocular  tentacles  are  orange  below  and  black 
above,  and  the  cervical  epipodium  is  orange,  the  rest  of  the 
upper  surface  being  black.  The  epipodium  is  differentiated  into 
an  anterior,  median,  and  posterior  portions.  The  latter  begins 
just  above  the  tail  and  continues  a  little  past  the  operculum;  it 
has  a  simple  expanded  margin,  from  beneath  which  spring  four 
pairs  of  lash-tentacles,  three  of  which  are  beside  the  operculum, 
and  the  fourth  is  planted  where  the  cervical  meets  the  posterior 
epipodium.  At  the  base  of  each  lash  is  set  a  stump-tentacle, 
forming  an  uneven  pair  like  the  ocular  and  cephalic  tentacles; 
the  three  hinder  tentacles  are  each  adnate  to  their  associate 
stumps,  but  the  anterior  lash  is  parted  from  its  stump,  while  a 
stump  without  a  lash  stands  in  the  median  line  behind  the  oper- 
culum. Another  lonely  stump  is  the  cervical  papilla,  which 
occurs  on  both  left  and  right  sides.  The  medium  epipodium  or 
cervical  lobe  extends  from  the  ocular  tentacle  to  the  anterior 
lash.  Ou  the  right,  it  has  a  plain  edge  and  during  locomotion 
is  curled  into  a  makeshift  siphon  and  extruded  beyond  the  lip  of 
the  shell.  On  the  left,  the  edge  is  cut  up  into  about  twenty 
filaments.  The  ocular  tentacles  are  compressed  from  al)ove  to 
below  and  keeled  laterally,  thus  indicating  that  they  are  over- 
run by  the  epipodium,  which  finds  its  anterior  expression  in  a 
pair  of  forehead-flaps  on  the  snout.  Even  when  the  animal  has 
withdrawn  into  the  shell,  the  epipodial  lashes  steal  out  from 
behind  the  operculum  and  softly  search. 
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A  similar  arrangement  of  the  epipodium,  entire  on  the  right, 
slashed  in  tatters  on  the  left,  is  shown  by  Trochus  pica*  and 
T.  linecUui,\ 

Gena  strigosa  a.  Adams. 
(Plate  xlvii.,  fig.H) 

Gena  strigosa  A.  Adams,  Proc.  Zool.  Soc,  1850,  p.37 ;  /rf., 
Sowerby,  Thes.  Conch.,  ii.,  1854,  p.830,  P1.173,  figs.ll,  12  ;  Id., 
Angas,  Proc.  Zool.  Soc,  1867,  p.  2 18.  Gena  nigra  Brazier,  Joum. 
of  Conch.,  vi.,  1889,  p.72  (not  of  Quoy  &  Gaimard). 

Mr.  T.  Iredale  was  kind  enough  to  compare  critically  a  series 
of  specimens  from  Sydney  with  the  unlocalised  types,  three 
specimens,  of  G.  strigosa  in  the  South  Kensington  Museum.  He 
reports  that  my  set  agreed  with  types  in  size,  shape,  and  general 
colouration;  and  concludes  that  Gena  strigosa  is  the  correct  name 
for  the  Sydney  species.  He  also  considers  that  it  does  not,  as 
has  been  indicated,  extend  to  the  tropical  Indian  Ocean. 

The  favourite  haunt  of  this  animal  is  tinder  rather  large 
boulders  in  the  Hormosira-zone.  It  crawls  rapidly,  seeking 
always  to  escape  from  the  light.  Behind  the  shell,  the  large 
muscular  foot  extends  for  more  than  half  the  total  length  of  the 
animal.  It  is  liable  to  break  off  by  self-mutilation  just  behind 
the  shell,  if  the  animal  is  annoyed.  It  is  covered  with  small, 
large,  and  sometimes  compound  tubercles.  The  shell  is  wholly, 
or  partly,  overspread  by  the  large  mantle,  also  bearing  small  and 
branched  processes.  Thin,  smooth  lobes  of  the  mantle  protrude 
on  the  right  and  on  the  left  as  a  scoop  or  pipe,  acting  as  siphons. 
Posterior  to  these  are  epipodial  lobes,  three  on  each  side,  re- 
tracted and  exserted  from  pockets.  Beside  each  lash  arises  a 
conspicuous  branched  process,  apparently  the  homologue  of  the 
stump  of  Monodonta.  As  is  usual  when  the  foot  is  so  tubercular, 
the  epipodial  line  is  indistinct.  In  addition  to  the  three  lateral 
filaments,  the  epipodium  is  displayed  above  the  muzzle  as  a 
slashed  fringe,  sometimes  separate,  sometimes  united.  Cephalic 
tentacles  long  and  slender,  each  with  an  external  ocular  stump. 
M  uzzle  broad  and  produced,  fringed  towards  the  neck. 

♦Fischer,  Coq.  Viv.,  1880,  PI.  i. 
t  Randies,  Quart.  Joum.  Mioro.  Sci.,  xlviii.,  1904,  PL  iv.,  fig.  7. 
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I  suppose  that  in  forming  Plocamotis,  Fischer  was  misled  by 
a  defective  sketch  of  Arthur  Adams,  and  that  it  is  an  absolute 
synonym  of  Gena. 

ScuTUS  ASTROLABEUS,  nom.mut. 

Parmophorus  australis  Quoy  <&  Gaimard,  2k>ol.  Astrolabe,  iii., 
1834,  p.321,  P1.69,  figs.1-4;  M,  Menke,  Moll.  Nov.  HolL,  1834, 
p.33  (not  /^  australis  I^marck,  An.  s.  vert.,  vi.,  (2),  1822,  p.5; 
nor  P.  australis  Riippell,  Reis.  N.  Afrika  Moll,  1828,  p.37). 
Scuttts  elongatus  Sowerby,  Thes.  Conch.,  iii.,  1863,  p.226,  P1.249, 
fig.lO.  S,  analinus  var.  **b"  Smith,  Journ.  of  Conch.^  ii.,  1879, 
p.237. 

From  King  George's  Sound,  West  Australia,  the  zoologists  of 
the  Astrolabe  Expedition  described  a  large  species  of  ScuttiSj 
the  shell  of  which  is  broader  and  Hatter  than  the  others.  The 
name  they  used  had  previously  been  employed  by  Lamarck  for  a 
compound  of  the  East  Australian  "antipodes"  and  the  New 
Zealand  "breviculus.''  This  was  reduced  to  the  rank  of  a 
variety  by  Smith  in  1879,  and  by  Pilsbry  in  1890.  Now 
estimated  as  the  Adelaidean  representative  of  the  Peronian 
antipodes^  and  restored  to  specific  rank,  it  needs  this  fresh  name. 

ScuTUS  ANTIPODES  Montfort. 
(Plate  xlvii.,  figs.7,  8,  9.) 

Scultis  antipodes  Montfort,  Conch.  Syst.,  ii ,  1810,  p.59,  PI.  xv. 
Patella  ambigtia  Dillwyn,  Cat.  Recent  Shells,  ii.,  1817,  p.  1053 
(not  P,  ambigua  Gmelin,  Syst.  Nat.,  xiii.,  1791,  p.3255).  Scutus 
afuUinus  Smith,  Journ.  of  Conch.,  ii.,  1879,  p. 258;  Id.,  Tate, 
Journ.  Roy.  Soc.  N.S.W.,  xxvii.,  1893,  p.l85;  Id.,  Shirley,  Proc. 
Roy.  Soc.  Q'land,  xxiii.,  1911,  p.96.  Parmophorus  elongatus 
Blainville,  Bull.  Soc.  Philom.,  1817,  p.25,  and  Malacol.,  1827, 
Pl.48,  fig.2;  Id.,  Angas,  Proc.  Zool.  Soc,  1867,  p.219;  Id.,  Ten.- 
Woods,  Proc.  Roy.  Soc.  Tasm.,  1877,  p.44  (not  P.  elongatus 
Lamarck,  1801).  Parmophorus  convexus  Quoy  <j^  Gaim.,  Zool. 
Astrolabe,  iii.,  1834,  p.322,  P1.69,  figs.6-16;  Id.,  Forbes,  Voy. 
Rattlesnake,  ii.,  1852,  p.362.  Parmophorus  tumidus  A.  Adams 
Proc.  Zool.  Soc,   1861  (1863),  p.222.      Parmophorus  australis 
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Hogg,  Trans.   Roy.  Micr.  Soc.,  xvi.,  PI.  xii.,  fig.57  ;   Id.,  von 
Martens,  Forsch.  Gazelle,  iii.,  1889,  p.263. 

As  Patella  ambigtia  was  already  occupied  by  Gmelin  in  1791, 
it  is  of  no  consequence  whether  the  Patella  ambiyna  of  Chemnitz 
or  of  Dillwyn  meant  a  species  of  Scutus  from  New  Zealand  or 
another  Australian  form.  But  the  sketch  of  Montfort,  inartistic 
though  it  be,  exactly  represents  that  Scutus  with  a  narrow 
shell,  inhabiting  Tasmania  and  New  South  Wales,  as  distin- 
guished from  S.  hremculus  of  New  Zealand,  or  S.  astralabeua 
from  West  Australia.  Therefore,  S,  antipodes  of  Montfort  must 
replace  the  younger  name  of  atiatinus  now  in  ordinary  use. 

The  animal  of  this  species  lives  beneath  large  stones  in  rock- 
pools  in  clear  water.  Quoy  k  Gaimard  mention  that  it  was  eaten 
by  the  aboriginals  of  Jervis  Bay.  The  attitude  of  an  allied 
species,  so  frequently  copied  in  textbooks  from  the  Zoology  of 
the  Astrolabe,  is  that  of  a  moribund  or  preserved  individual. 
An  endeavour  is  here  made  to  ofifer  more  life-like  figures. 

Except  the  sole  of  the  foot,  which  is  buff,  the  animal  is 
entirely  coal-black.  The  mantle  is  very  voluminous;  two  lateral 
lobes,  like  those  of  Cypreea,  meet  over  the  shell  and  quite  conceal 
it.  Only  when  handled  or  sick,  do  the  lobes  part  and  disclose 
the  shell.  The  mantle  also  extends  on  each  side  behind  the 
shell  for  a  space  the  breadth  of  the  foot.  In  front,  over  the 
head  or  each  tentacle,  an  insinuation  may  temporarily  appear. 
At  rest  (Fig.8)  the  animal  assumes  the  shape  of  an  inverted 
saucer,  only  the  tips  of  the  tentacles  protruding  beyond  the  cover 
of  the  mantle.  The  head  is  elongate,  with  a  long  and  cylindrical 
muzzle  usually  expanded  at  the  distal  extremity.  The  tactile 
tentacles  are  long  and  stout,  with  a  very  short  ocular  tentacle 
at  the  outer  base  of  each.  From  the  base  of  each  tentacle,  along 
the  epipodial  line,  runs  a  series  of  small,  close-set,  short  lappets. 
The  young  differ  considerably  from  the  adult.  They  have  a 
comparatively  narrower  shell  with  the  apex  more  excentric;  of 
a  white  colour,  the  mantle-lobes,  instead  of  folding  across  the 
shell,  merely  curl  over  its  edge.  In  a  specimen  half  an  inch 
long  (Fig. 9),  the  mantle  was  deeply  notched  above  the  head, 
and  its  lobes  failed  to  meet  across  the  shell.     It  was  uniform 


706  STUDIES   ON   AUSTRALIAN    MOLLUSCA,  xiil., 

bufif  except  the  black  eyes,  which  showed  through  the  transparent 
mantle. 

LUCAPINELLA   NIGRITA  Sowerbj. 

(Plate  xlvii.,  fig.  10.) 

Lucapinella  nigriia  Hedley,  Proc.  Roy.  Soc.  Vict.,  xi.,  1894, 
p.24. 

The  above  sketch  was  taken  from  a  living  specimen  at 
Narooma,  N.SS.W.  The  animal  has  already  been  described  in 
the  reference  above  cited. 

N  BRIT  A    MBLAN0TRAGU8  Smith. 

(Plate  xlviii.,  figs.l3,  14.) 

The  nomenclature  of  this  species  has  already  been  discussed 
in  these  Studies  (afUea^  xxv.,  p.500). 

The  animal  has  narrow  black  stripes  on  a  bufi"  ground,  along 
the  muzzle  and  upper  surface  of  the  foot,  the  rest  being  buff. 
The  muzzle  is  produced  into  a  long  and  broad  lip,  fimbriated  at 
the  margin.  When  crawling,  which  is  done  with  deliberation,  the 
muzzle,  expanded  to  the  breadth  of  the  foot,  brushes  along  the 
ground  in  front.  The  ocular  tentacle  is  a  flat,  triangular  lobe 
grooved  on  the  inner  side  for  the  reception  of  the  long,  slender, 
tactile  tentacle.  It  is  produced  into  a  spur  on  the  outer  base, 
and  is  connected  by  an  epipodial  fringe  with  the  opercular  lobe. 
The  mantle  has  two  lobes,  one  above  the  operculum,  the  other 
spread  below  the  base  of  the  columella.  The  margin  of  it  is 
plain,  though  in  other  species  it  is  said  to  be  festooned.  In  a 
considerable  number  of  individuals  examined,  no  intromittent 
organ  was  observed.  The  foot  is  rather  small,  rounded  in  front 
and  behind.  Sometimes,  as  in  the  figure,  the  gill-plume  is  pro- 
truded from  the  dorsal  cavity  till  its  tip  reaches  the  aperture  of 
the  shell.  The  eggs  are  separate,  white,  oblong  capsules  with  a 
continuous,  tough  membrane.  Frequently,  tliese  are  deposited 
on  the  shells  of  other  individuals  of  the  same  species.  The 
operculum  (Fig.  14)  has  a  smooth,  median,  falcate  area,  on  each 
side  X)f  which  are  small,  crowded  pustules;  the  convex  margin 
has  a  membranous  edge. 
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The  radula  has  been  illustrated  by  Maplestone,*  from  a 
Williamstown  specimen. 

Phbnacolepas  cinnamomea  Gould. 
(Plate  xlviii.,  figs.  17, 18, 19.) 

Patella  cinnamomea  Gould,  Proc.  Boston  Soc.  Nat.  Hist.,  ii., 
1846,  p.  151.  Scutellina  cinnamomea  Brazier,  these  Proceedings, 
iv.,  1879(  1 880),  p.389.  Phenacolepas  cinnamomea  Thiele,  Conch. 
Cab.  Abth.  xi.a,  1909,  p.35,  PI. 6,  fig.5.  Scuiellitia  fermgi'nea  A, 
Adams,  Gen.  Rec.  Moll ,  1854,  P1.52,  figs.6,  6a. 

This  species  was  described  originally  as  a  Patella^  and  was 
transferred  by  Adams  to  Scutellina.  Remarking  that  this  name 
of  Gray  was  preoccupied,  Pilsbryt  substituted  Phenacolepae  for 
it.  I  have  a  grave  suspicion  that  Plesiothyrens,  Cossmann^  pro- 
posed for  a  French  Tertiary  fossil  and  applied  by  Sowerbyg  to  a 
recent  Hong  Kong  shell,  should  be  employed  in  its  place. 

Important  remarks  by  Dr.  Dall,||  referring  this  group  to  the 
vicinity  of  N(rita^  seem  to  have  been  overlooked  by  subsequent 
writers. 

Dr.  Thielell  has  published  some  notes  on  the  anatomy  of  this 
species. 

P.  ciujiamomea  is  rather  rare;  it  occurs  in  Sydney  Harbour 
under  large  stones  in  the  mud-zone,  in  communities  of  a  dozen 
or  so  under  the  same  rock.  The  animal  is  uniform  crimson. 
The  shell  is  carried  with  the  apex  turned  to  the  posterior  end. 
A  large,  open  chamber  is  exposed  behind  the  head,  whence  the 
broad,  bipectinate  ctenidium  may  be  stretched  beyond  the  shell 
margin  or  be  withdrawn  out  of  sight.  The  neck  is  long  and 
flexible;  the  muzzle  terminates  in  a  bilobed  upper  lip,  projecting 
as  an  immense  hood  over  and  beyond  the  small  mouth.     The 

•  Maplcstonc,  Month.  Micros.  Joum.,  viii.,  1872,  p.  14,  PI.  xxvi..  No.  14. 

tPilsbrjs  The  Nautilus,  v.,  1891,  p.8». 
it  (^)Asmaiui,  Ann.  Soc.  Malac.  Belg.,  xxiii.,  1889,  p.  191,  PI.  vii.,  figs.  13-lo« 

§Sowerby,  Proc.  Malac.  Soc.,  i.,  1894,  p.  191. 
»l)all.  Bull.  Mus.  Comp.  Zool.,  xviii.,  1889,  p.342. 
1[  Thiele,  Zeita.  wiss.  Zool,  bcxii.,  1902,  p.349,  PI.  xxvi.,  fig8.133.134, 
text-fig.  11. 
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tentacles  are  long  and  slender,  having  an  ocular  bulb  at  their 
outer  base.  From  the  eye,  a  crest  of  muscle  runs  backward  to 
the  shell.  In  the  female  (Fig.  19),  there  is  a  small  lobe  and  sinus 
on  the  right  side  of  this  crest.  But  the  male  has  a  large,  intro- 
mittent  organ  rooted  on  the  median  side  of  the  right  tentacle, 
and  carried  round  below  the  eye  to  the  back  of  the  neck(Fig.l8). 
There  is  no  epipodium.  Outside  the  mantle-margin  there  is  a 
peripheral  row  of  longer  and  shorter  papillae,  corresponding  to 
the  radials  of  the  shell;  on  further  magnification,  these  papillte 
are  seen  to  be  beaded. 

Since  writing  the  above,  I-  have  gathered  P,  cinnatnamea 
under  stones  at  the  mouth  of  the  Annam  River,  near  Cooktown, 
Queensland. 

The  other  Australian  members  of  this  genus  are: — P.  senta 
Hedley,  1899,  ^b,Tch{^P.  liitguorviverrcB  Melvill  k  Standen, 
1899,  July);  P.  reticulata  Thiele,  1909;  P.  mirabilis  Sowerby, 
1910;  P.  calva  Verco,  1906;  P,  alhoradiata  Verco,  1906;  P, 
crenulata  Broderip,  1834;  and  P.  galathea  Lamk.,  1819. 

Patelloida  niorosulcata  Reeve. 

Patella  nigrosnlcata  Reeve,  Conch.  Icon.,  viii,,  1855,  PI.  xxx., 
fig.84.  Acmoia  patellavecta  Verco,  Trans.  Roy.  Soc.  S.A.,  xxxvi., 
1912,  p.l95,  PI.  XV.,  figs.5.7;  PI.  xvi.,  fig.5. 

At  the  conclusion  of  an  excellent  description  of  this  species, 
Dr.  Verco  noted  that  the  West  Australian  material  dealt  with, 
resembled  P,  nigrosulcata,  and  might  eventually  prove  to  be  that 
species.  Mr.  T.  Iredale,  under  date  13/9/15,  writes,  ^'Specimens 
of  Verco's  shell  have  been  received  at  the  British  Museum,  and 
I  compared  them,  with  Mr.  Edgar  A.  Smith's  assistance;  we 
agree  that  the  identity  is  absolute." 

Ckrithium  mysterium,  nom.mut. 

Cerithium  tomlini  Hedley,  Proc.  Linn.  Soc.  N.S.Wales,  xxxix  , 
1914,  p.717,  PI.  Ixxxv.,  fig.89;  not  Cerithium  tomlini  Preston, 
Journ  of  Malacology,  xii.,  1905,  p.3,  PI.  i.,  figs.ll,  11a. 

Mr.  J.  R.  le  B.  Tomlin,  to  whom  this  species  was  dedicated, 
has  reminded  me  that,  in  this  compliment,  I  have  been  antici- 
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pated  by  Mr.  H.  B.  Preston.  A  new  name,  therefore,  becomes 
necessary,  and  is  here  bestowed.  I  have  lately  found  the  species 
to  be  plentiful  as  dead  shells  on  the  beach  of  Lizard  Island, 
North  Queensland. 

Amcilla  sditha  Pritchard  &  Gatliff. 

Aneilla  ediihce  Pritchard  Jc  Gatlifif,  Proc.  Roy.  Soc.  Vict.,  xi., 
1899,  p.l81,  P1.29,  fig.5. 

This  is  a  new  record  for  this  State.  On  2nd  February,  1916, 
I  dredged  several  specimens  in  7-19  fathoms,  off  the  north  end 
of  Montagu  Island,  on  sandy  ground. 

Marginslla  mustblina  Angas. 
(Plate  1.,  fig.31.) 

Marginella /asciata  Sowerby,  Thes.  Conch.,  i.,  1846,  p.389, 
PI.76,  fig.142;  Id.,  Chenu,  Man.  i.,  1859,  p.l97,  fig.1041;  Id., 
Tomlin,  The  Nautilus,  xxix.,  1916,  p.  138  (not  Fersicula  /ascicUa 
Schumacher,  Essai  nouv.,  1817,  p.235).  Hyalina  mustelina 
Angas,  Proc.  Zool.  Soc,  1871,  p.90,  PI.  i.,  fig.5;  Id.,  Oliver, 
Trans  N.  Z.  Inst.,  xlvii.,  1915,  p.537.  Volvarina  r^ibrifaacxata 
Jousseaume,  Rev.  et  Mag.  Zool.,  (3),  iii.,  1875,  p.221. 

This  species  lives  under  rocks  on  the  ocean -t)each.  The  animal 
is  very  active,  coloured  orange  variegated  .with  buff.  There  is 
no  operculum.  A  papillate  mantle  closes  over  the  shell.  Foot 
in  front  notched,  sometimes  produced  into  lobes,  behind  pointed 
and  projecting  past  the  shell.  Tentacles  wide-spread,  rather 
short  and  blunt,  eyes  sessile  at  the  outer  bases  of  the  tentacles. 
Rostrum  exserted  more  than  half  the  length  of  the  tentacles. 
The  specimens  drawn  were  obtained  at  Narooma,  N.S.  W.,  whence 
I  have  traced  it  north  to  Mast  Head  Island. 

CoNUS  CORONATUS  Gmelin. 
Conus  coTonatuB  Gmelin,  Syst.  Nat.,  xiii,  1791,  p.3389;  Id., 
Dillwyn.,  Descrip.  Cat,  i.,  1817,  p.403;  Id.,  Hedley,  these  Pro- 
ceedings, xxxii.,  1907,  p.484.  Conus  tninimus  Hwass,  Encycl. 
Meth.,  vers  (2),  1792,  p.618;  Id.,  Reeve,  Conch.  Icon.,  i.,  1843, 
PI.  xxvi.,  fig.  143;  Id,  Sowerby,  Thes.  Conch.,  iii.,  1853,  p.9,  PI. 
189,  figs-54,  55,  P1.191,  figs.99,  111;  Id.,  Angas,  Proc.  Zool.  Soc., 
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1877,  p.l84;  Id.,  Brazier,  Journ.  of  Conch.,  ii ,  1879,  p.l90;  Id,, 
Smith,  Proc.Zool.  Soc.,1891,p.402;  Id,,  Melvill  «kStanden,  Joum. 
Linn.  Soc.  Zool.,  xxvii.,  1899,  p.  156  (not  Conus  minimua  Linn6, 
Syst.  Nat.,  x.,  1758,  p.714 — sole  citation,  Argenville  t.l5,  f.A  = 
Conua  figulinus  lAnn6,—fide  Hanley,  Linn.  Ips.  Conch.,  1855, 
p.  169).  Conua  tasniatus  Hwass,  op.  cit.,  p.628,  F1.319,  fig.5. 
Conua  miliaria  Hwass,  op.  cit.,  p.629,  PI. 31 9,  fig.6.  Conus 
barbadenaia  Hwass,  op.  cit.,  p  632,  Pl.322,fig.8  (not  C.  barbadenaia 
of  Reeve  or  of  Sowerby,  fide  Kiener).  Conua  bandcUua  Perry, 
Conchology,  1811,  PL  xxv.,  fig.4.  Conua  tiaratua  Broderip, 
Proc.  Zool.  Soc.,  1833,  p.52.  Conua  ahbreviatua  Reeve,  Conch. 
Icon.,  i.,  1843,  PL  xvi.,  fig.86.  Conua  arialophaiiea  Sowerby 
Thes.  Conch.,  iiL,  1853,  p.9,  PL190,  figs.Sl,  82. 

Hanley  pointed  out  that  the  original  Corvaa  minimua  was 
clearly  based  on  that  shell  which  modern  authors  know  as  C. 
fignlinua.  From  the  figures  of  Valentyn  and  Gualtier,  a  shell 
hitherto  unnamed  was  correctly  introduced  by  Gmelin  as  Conua 
coronatua.  He  also  included  other  species,  such  as  C.  uobilis 
Linn^.  This  synonymy  was  purified  by  Dillwyn.  Appreciating 
the  error  of  Hwass,  Smith  referred  to  the  species,  in  1991,  as  C. 
minimua  Auctorum.  The  natural  inference  that  minimua  meant 
"  least,"  whereas  it  was  a  latinised  form  of  **  La  Minime,"  mean- 

•  _____ 

ing  the  monkish,  perhaps  countenanced  the  error  of  Hwass, 
mostly  adopted  by  modern  authors.  It  follows  that  C.  fi^xdinua, 
reported  from  Torres  Strait  by  Melvill  k  Standen  (and  recently 
taken  by  myself  at  Lucinda  Point,  Queensland)  must  now 
assume  the  name  of  minimua. 

This  tropical  species  descends  into  New  South  Wales.  It  was 
recorded  from  the  Bellenger  and  Red  bank  Rivers  by  Angas  and 
Brazier,  and  was  recently  taken  at  Woolgoolga  by  Mr.  C. 
Laseron.  Melvill,  Standen,  and  Shirley  have  reported  it  from 
Murray  Island,  Smith  from  Port  Essington,  Brazier  from 
Fitzroy  Island,  and  the  writer  from  Mast  Head  Island.  It  is 
one  of  the  commonest  and  most  widely  dispersed  shells  in  the 
tropical  Pacific.  It  grows  to  a  length  of  45  mm.,  and  may  com- 
bine the  broken,  dark  spirals  of  ariaiophanea  with  the  dot-pattern 
of  miliariay  with  the  smooth  crown  of  tceniatua  or  the  tubercular 
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summit  of  the  type.  The  ground-colour  may  be  in  bands  or 
clouds,  the  articulated  dark  and  white  spirals  may  be  developed 
as  broken  lines  or  reduced  to  dots. 

MiTKA  RHODIA  Rceve. 
(Plate  xlviii.,  tigs.15,  16.) 

Notes  on  the  nomenclature  of  this  species  have  already  ap- 
peared in  these  Studies  (an^^a,  Vol.  xxxviii.,  p. 3 13).  It  inhabits 
the  sand  and  broken  shells  that  litter  the  floor  of  the  rock-pools. 
The  long  proboscis  is  probably  used  for  sounding  in  the  sand  for 
its  prey.  Its  movements  are  slow.  There  is  no  operculum. 
The  colour  of  the  animal  is  uniform  cream,  against  which  the 
small,  black  eyes  are  conspicuous.  Foot  long  and  narrow, 
pointed  behind,  squarely  ti-uncate  in  front.  Head  rhomboidal, 
broader  anteriorly;  tentacles  rather  short,  apparently  only  partly 
contractile,  widely  spaced.  When  the  proboscis  is  completely 
retracted,  as  in  the  specimen  drawn,  the  head  has  somewhat  the 
aspect  from  above  of  a  cow's  head  and  horns.  The  siphon  is 
rather  long.  In  the  radula,  the  rachidian  has  four  cusps,  the 
outer  smaller  and  divergent.  The  lateral  has  a  long,  oblong 
base  slightly  sinuate  posteriorly,  with  about  fifteen  cusps,  the 
inner  directed  towards  the  rachidian,  the  second  and  third 
largest,  the  rest  gradually  diminishing  to  minute  exterior 
denticles. 

Maculotkiton  australis  Pease. 
(Plate  1.,  figs.28,  29,  30.) 

The  local  members  of  this  genus  were  discussed  anUa,  Vol 
xxxix,  p.733.  M.  australis  haunts  the  shaded  sides  of  boulders 
at  low- water  level  on  the  ocean -beach.  The  animals  creep  about 
with  moderate  activity;  they  are  marbled  with  black  and  buff 
The  head  is  narrow,  forking  into  divergent  tentacles  which 
support  eyes  at  half  their  length,  above  which  point  the  tenta- 
cles contract  to  half  their  former  thickness.  Siphon  rather 
short,  only  protruded  for  a  length  equal  to  three  or  four  diameters. 
Foot  long  and  slender.  Operculum  (Fig.29)  with  the  nucleus 
apical,  situated  about  its  own  length  from  the  tip  of  the  tail. 
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The  radula  (Fig. 30)  has  a  rachidian  with  arched  base,  three 
median  pointed  cusps  and  a  small  external  one;  laterals  bicuspid, 
the  inner  cusp  half  the  size  of  its  fellow,  with  two  small  denticles 
on  its  inner  blade,  the  outer  cusp  slender  and  falcate. 

Arcularia  particeps  Hedley. 
(Plate  xlix.,  fig.20.) 
This  species  was  named,  anteaj  Vol.  xxxix.,  p.738.  The  animal 
lives  sunk  beneath  the  surface  of  the  sand.  Into  a  pool  where 
no  Arcularia  were  visible,  a  few  crushed  shellfish  were  thrown; 
a  few  minutes  afterwards  a  number  of  individuals,  including  the 
subject  of  my  sketch,  appeared  in  various  directions,  all  steadily 
crawling  towards  the  bait.  The  animal  of  A.  particeps  is  par- 
ticularly bold  and  active.  When  lifted  out  of  the  water  by  the 
shell,  the  animal  twists  and  kicks  about  with  much  vigour.  The 
colour  of  it  is  cream  irregularly  splashed  with  black. 

Xtmbne  hanleyi  Angas. 
(Plate  xlix.,  figs.21,  22,  23,  24.) 
IVaphon  hanleyi  Angas,  Proc.  Zool.  Soc,  1867,  p. 110,  PL  xiii., 

tig.l. 

In  previous  papers,  I  have  figured  the  young  shell  of  this, 
under  the  title  of  Trophon  paivat  (antoa,  Vol.  xxxiii.,  p.456),  and 
later  noted  that  Tryon  made  a  mistake  in  subordinating  T, 
hanleyi  to  7\  paivas  (antea^  Vol.  xxxviii.,  p.329).  For  this 
group,  Hutton  introduced  the  genus  Kalydon^  but  Iredale,  on  the 
ground  that  Kalydon  was  preoccupied,  has  substituted  Xytnetie,* 

The  animal  (Fig. 21)  is  very  common  under  stones  in  the  mud- 
zone  in  Sydney  Harbour,  where  it  is  notorious  as  an  oyster-pest,  f 
The  eggs  (Figs. 23,  24)  are  laid  in  separate  packets,  each  packet 
round,  about  5mm.  in  diameter,  rather  flatter  than  hemispherical, 
with  a  central  circular  orifice  about  1*5  mm.  across.  The  ova 
are  visible  both  through  the  orifice  and  through  the  semitrans- 
parent  membrane.  These  eggs  are  deposited  on  the  under 
surface  of  shells  and  stones.     So  crowded  are  they,  that  Mr.  T. 

*  Iredale,  Trans.  N.Z.  Inst.,  xlvii,  1915,  p. 471. 
t  Saville  Kent,  Parliamentary  Report  on  Oysters  and  Oyster-Fisheries 
of  Queensland,  1891,  p.lO,  PI.  i.,  figs.!,  10,  11. 
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Dick,  who  kindly  furnished  me  with  the  material  drawn,  writes, 
under  date  13th  July,  191.*),  that,  in  an  infested  area  in  Port 
Macquarie,  the  stones  were  then  almost  white  with  the  ova  of 
this  borer. 

Planispira  stkanqulata  Hombron  &  Jacquinot. 

Helix  sirangtdata  Hombron  k  Jacquinot,  Ann.  8ci.  Nat.,  (2). 
xvi.,  1841,  p. 64.  Pfanigpira  cyclostomata  Hedley,  Rec.  Austr. 
Mus.,  viii.,  1912,  p.l55,  PI   xlv.,  figs.51-54. 

A  preliminary  paper  by  Hombron  «!:  Jacquinot,  describing  the 
new  shells  obtained  by  the  Astrolabe  and  Zdee  Expedition,  was 
lately  discovered  by  that  active  bibliophile,  Mr.  Tom  Iredale. 
In  the  official  account  of  that  expedition  by  Rousseau,  and  in 
unofficial  work  by  l^e  Guillou,  a  member  of  it,  this  memoir  is 
ignored.  It  has  also  been  overlooked  by  Pfeiffer,  Reeve,  Tryon, 
von  Martens,  Smith,  and  every  writer  on  the  subject. 

Examining  the  nomenclature  of  this  species,  in  1912,  I  con- 
cluded that  the  name  to  be  adopted  for  this  shell  from  Warrior 
Island  was  Helix  cyclotttomata^  published  by  Le  Guillou  in  1842. 
It  now  appears  that  the  name  of  strangulata  was  published  a 
year  earlier,  instead  of  many  years  later,  than  cycloatamata. 

Another  consequence  of  the  establishment  of  //.  strangulata 
as  dating  from  1841,  is  that  H.  stratiyulatd,  proposed  by  C.  B. 
Adams  in  1849,  becomes  invalid. 

Planispiba  torrbsiaka  Hombron  <k  Jacquinot. 

Helix  torresiana  Hombron  <&  Jacquinot,  Ann.  Sci.  Nat.,  (2), 
xvi.,  1841,  p.63.  Helix  delessertiana  Le  Guillou,  Rev.  Zool.,  v., 
1842,  p.l38;  Id,,  Pilsbry,  Man.  Conch.,  2nd  ser.,  ix.,  1894,  p.114. 

Here  it  again  becomes  necessary  to  restore  the  older  but 
forgotten  name.  In  his  independent  publication  of  the  new 
species  obtained  by  the  expedition,  Dr.  Le  Guillou  seems  to  have 
been  either  careless  or  disloyal. 

Xanthomelon  durvillii  Hombron  &  Jacquinot. 

Helix  Dunnllii  Hombron  <&  Jacquinot,  Ann.  Sci.  Nat.,  (2), 
xvi.,  1841,  p. 6 2.      Helix  pomum  Pfeiffer,  Symbols  hist.  Heli- 
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ceoruro,  ii.,  1842,  p.37.;  /g?.,  Pilsbry,  Man.  Conch.,  2nd  ser.,  vi., 
1890,  p.l78,  P1.38,  fig8.73,74. 

Here  again,  the  name  first  proposed  by  the  circumnavigators 
precedes  that  in  current  use.  It  is  a  pleasure  to  reinstate  in 
Australian  zoological  nomenclature  the  name  of  this  unfortunate 
and  gallant  explorer. 

Marsbniopsis  WILSON!  Smith. 

Lamellaria  toiUoni  Smith,  Ann.  Mag.  Nat.  Hist,  (5),  xviii, 
1886,  p.270,  text-fig.;  Id.,  Wilson,  Vict.  Nat.,  iv.,  1887,  p.ll7; 
Id.,  Pritchard  k  Gatliff,  Proc.  Roy.  Soc.  Vict.,  xii.,  1900,  p.l96. 
Marseniopsis  wilsoui  Vayssi^re,  Exped.  Antarct.  Franc.  Charcot, 
1907,  Moll.,  p.36. 

Typically  southern  is  the  genus  Itfarseuiopftis,  first  introduced 
by  Bergh  for  two  subantarctic  species  taken  by  the  Challenger 
Expedition,  M.  pacificaj  from  Kerguelen,  and  M.  muyTayi^  from 
Marion  Island.  A  pair  of  Antarctic  forms,  M.  cofiiea  and  M. 
mollis,  were  discovered  near  Cape  A  dare,  Ad^lie  Land,  while  a 
fifth,  M.  arUarctica,  was  dredged  by  Dr.  Charcot  ofif  Wandel 
Island. 

Discussing  the  distribution  of  the  group  in  relation  to  the 
latter  species.  Prof.  Yayssi^re  points  out  that  the  Australian 
Lamellaria  tvilsoni  should  be  here  included.  In  the  British 
Museum,  there  is  a  single  specimen  of  Z.  wihoni,  presented  by 
Mr.  J.  B.  Wilson,  and  marked  "type.' 

I  now  suggest  that  a  second  Australian  member  is  Caledoniella 
conttmformis  Basedow.* 

Phytia  ornata  F^russac. 
(Plate  1.,  tigs. 26,  27.) 
The  nomenclature  of  this  species  was  discussed (ant«a,  xxxviii., 
p.334)  under  th^  heading  of  Ophicardelus  omahta. 

Its  habits  are  to  associate  with  Rhodostoma^  Salinator,  and 
Assemania  in  the  Salicornia-zone,  that  is,  just  below  high-water 
level  in  sheltered  estuarine  swamps,  either  in  the  open  or  under 
the  shade  of  the  Avicennia-mangrove.     At  low  tide,  the  Phytia 

*  Basedow,  Trans.  Roy.  Soc.  8.  A.,  xxix.,  1905,  p.  183,  Pis.  kxvii.,  xxix. 
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crawls  over  the  mud  at  a  fair  pace;  if  placed  in  a  vessel  of  sea- 
water,  it  soon  creeps  out,  and  always  moves  steadily  away  from 
the  light. 

The  foot  is  small  and  narrow  for  the  size  of  the  shell;  there 
is  no  operculum.  The  facial  area  is  darker  in  colour,  and  covered 
with  Hner  tubercles  than  the  rest  of  the  animal;  it  is  marked  off 
from  the  foot  by  a  groove  on  each  side.  When  the  animal  is 
extended,  the  tentacles  are  planted  well  apart,  but  seem  to  spring 
from  contiguous  bases  when  it  is  contracted.  They  are  sub- 
cylindrical,  slightly  tapering,  blunt  at  the  tips,  contractile,  not 
evaginate.  The  eyes  are  sunk  within  the  substance  of  the 
tentacle.  Near  the  tip  of  the  muzzle  are  two,  white,  oblong 
marks  that  may  represent  the  smaller  tentacles  of  the  Helicids. 

The  muzzle  is  unusually  broad,  being  as  wide  as  the  foot. 
Sometimes  it  is  emarginate  in  front,  and  usually  recurved  at  the 
margins.  The  mouth  is  in  the  centre  of  a  large,  labial  disc. 
Between  this  disc  and  the  fore-part  of  the  foot  is  a  shallow  pouch. 

Siphon  ARIA  scabka  Reeve. 
(Plate  1.,  tig.32.) 

Siphoiiaria  scabra  Reeve,  Conch.  Icon.,  ix.,  1856,  Pl.i.,  fig.2. 

This  species  occurs  on  sheltered  rocks  at  low  water.  It  does 
not  cling  as  firmly  to  the  rock  as  a  limpet  does,  and,  when  upset 
on  its  back,  tinds  more  difficulty  in  turning  over.  On  the  right 
is  a  free  lobe  of  the  mantle,  sometimes  rolled  in  a  funnel  or  spread 
in  a  flap,  and  reaching  to  the  edge  of  the  shell.  The  head  is 
devoid  of  any  trace  of  tentacles;  the  eyes  are  small,  and  sunk 
under  the  surface.  The  muzzle  is  spotted  with  black;  it  projects 
a  little  past  the  foot,  and  terminates  in  a  broad,  mobile,  upper 
lip,  which  may  assume  a  notch  in  front  and  recurved  corners  at 
the  side.  Beneath  it  is  the  mouth.  The  foot  is  spotted  on  the 
side  and  is  of  the  ordinary  limpet-shape. 

Rhizorus. 

Rhizortis  Montfort,  Conch.  Syst.,  ii.,  1810,  p.339,  PI.  Ixxxv., 
for  R.  adelaidis  Montfort, =^tt/^a  acumt^iato  Brugui^re,  1792. 
Volvula  A.  Adams,  in  Sowerby,  Thes.  Conch.,  ii ,  1850,  pp.558, 
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596,  for  b,  at:umituUa,  etc.  Vofvufella  Newton,  Syst.  List.  Brit. 
Oligocene,  Eocene  Moll.,  1891,  pp.  xii.,  268,  for  VolvtUa  Adams, 
not  Oken,  1815. 

Home  discussion  has  occurred  over  the  validity  of  the  name 
Volvula.  On  the  ground  that  Volvulus  Oken,  1815,  preoccupied 
Volvula  Adams,  1850,  Mr.  H.  Bnllen  Newton  replaced  it,  in  1891, 
with  a  new  name,  Volvnlella,  But,  as  Dr.  H.  A.  Pilsbry  con- 
sidered that  it  was  not  thus  invalidated,  he  employed  Volv^da 
in  his  monograph  of  the  genus  in  the  Manual  of  Conchology,  in 
1893. 

Neither  of  these  authorities  seems  to  have  seriously  considei'ed 
the  claim  of  Rhizot-us,  As  early  as  1810.  Rhizarus  adelaidi» 
was  legitimately  proposed  by  Montfort,  for  a  shell  the  size  of  a 
grain  of  millet,  found  on  a  sandy  beach  at  Porto  Ferrajo,  in  the 
island  of  Elba,  Italy.  From  a  rough,  reversed,  but  recognisable 
woodcut,  it  seems  clear  that  R,  adelaidis  is  Hufla  acufnivattt 
Hrugui^re,  1792,*  because  that  is  the  only  Mediterranean  shell 
which  corresponds  in  size  and  contour.  This  is  itself  the  type, 
both  of  Volvula  and  of  Volvulella  so,  as  was  indicated  sixty 
years  ago  by  Menke,t  Rhizorns  must  be  given  precedence.  'Ihe 
Australian  species  concerned  in  this  change  of  nomenclature  are 
Volvula  rostrata  A.  Adams,  F.  sulcata  Watson,  and  V,  trof/fJa 
Hedley. 

Odostomia  pascobi  Angas. 
(Plate  xlvi.,  fig.5.) 

Odostomia  pascoei  Angas,  Proc    Zoo).  Soc.,   1867,  p.  11 2,  PI. 
xii.,  Hg.l2t 

In  the  Natural  History  Museum  at  South  Kensington,  I  ex- 
amined a  single  specimen,  marked  as  the  type  of  0.  poMcneij  and 
seven  specimens  marked  as  types  of  0.  kr^ii  Angas.  These 
two  agree  in  all  particulars,  except  that  0.  p*iscoei  has  an  addi 
tional  whorl,  and  a  corresponding  increase  in  length  and  breadth. 
Since  it  is  the  adult  which  0.  pasc'ei  represents,  and  since  that 


*  Jeffreys,  Brit.  Conoh.,  iv.,  1867,  p.412. 
tMenke,  Malak.  Blatt.,  i.,  1854,  p. 46. 
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name  also  happens  to  have  page-precedence,  it  is  recommended 
that  0.  kreffti  be  reduced  to  synonymy. 

The  species  haunts  crevices  on  the  under  surface  of  loose  rocks 
between  tide-marks.  When  kept  in  an  aquarium,  it  endeavours 
to  creep  from  the  light  to  the  darkest  corner  available.  The 
colour  is  uniform  cream,  the  foot  truncate  or  emarginate.  The 
rhinophores  are  folded,  narrow,  pointed  and  divaricate;  beneath 
and  between  these  are  two  falcate  processes.  The  eyes  are 
black,  close  together  in  the  median  line,  just  behind  the  junction 
of  the  rhinoph<»res.  The  external  appearance  suggests  that  a 
natural  classification  would  group  the  family  Pyramidellidse  in 
Opisthobranchiata  near  the  Actieonidte. 

DoLAERiFER.\  BRAZIEKI  6owerby. 
(Plate  xlix.,  tig.25.) 

Dolahrifera  brazieri  Sowerby,  Proc.  Zool.  Soc,  1870,  p.250; 
Id.,  A ngas,  op.  cit.,  1 87 1 ,  p. 98.  Dolnbrifera  jacksofiiensu  Pilsbry, 
Man  of  Conch.,  1896,  p.  120,  P1.44,  figs.38,  39,  40,  41. 

The  haunt  of  this  species  is  the  coralline  zone  of  the  ocean- 
rocks,  where  form  and  colour  tend  to  conceal  it  against  its  native 
background.  In  extension,  the  animal  is  about  four  inches 
long,  and  one  and  a  half  broad.  The  colour  is  olive-brown, 
variegated  with  buff,  and  tinged,  at  the  margin  and  on  the 
tentacles  and  rhinophores,  with  green.  Upon  the  back  are 
about  a  score  of  warty  protuberances,  which  rise  or  subside  at 
the  will  of  the  animal,  and  from  the  summit  of  which  a  white 
filament  may  project  for  two  or  three  millimeters,  or  be  with- 
drawn. 

The  tentacles  are  comparatively  short  and  broad,  l>ell-8haped, 
split  nearly  to  the  base,  with  ragged  margin.  The  rhinophores 
are  narrow,  more  cylindrical,  less  deeply  notched,  set  farther 
back  on  the  neck.  Just  in  front  of  these  are  the  sessile,  incon- 
spicuous, black  eyes. 

The  posterior  orifice  is  set  far  back,  is  ovate,  about  6  mm. 
long,  with  erect  margins  and  an  inner  lobe  rising  at  the  anterior 
end.  In  front  of  this,  the  right  side  of  the  mantle  overlaps  the 
left.     The  gill  is  never  exserted. 
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Oalyone  species  of  this  genus  is  known  Lcally.  Mr.  Brazier, 
who  collected  the  type-specimens,  agrees  with  mc  that  D, 
jcicksoniensis  probably  represents  the  young  of  the  unfigured  2). 
hrazieri.  The  specimen  drawn,  I  gathered  at  Long  Reef.  I 
have  also  seen  the  species  at  Maroubra. 


EXPLANATION  OF  PLATES  XLVL-LIL 

Plate  xlvi. 

Fig.l. — Solecardia  crypiozoica  Hedley;  animal  expanded. 

Fig.  2. — Marcia  niiida  Quuy  &  Gaimard. 

Fig.  3. — Orifioe  of  inhalant  siphon  of  same. 

Fig.  4. — Amphidesma  anyiuta  Reeve. 

Fig.  3. — Odoatomia  poficoei  Angas. 

Fig.  6. — Hemitonia  auiptra  Gould. 

Plate  xlvii. 

Fig,  7. — Scut  lis  aiUipodcM  Montfort,  crawling. 

Fig.  8. — The  same  at  rest. 

Fig.  9. — Young  stage  of  same. 

Fig.  10. — LtuMpinella  nigrita  Sowerhy. 

Fig.  11. — Oena  8irigo9a  A.  Adams. 

Fig.  12. — MonodorUa  ohhina  Dillwyn. 

Plate  xlviii. 

Fig.  13. — Ntrita  melanottn^u  Smith. 
Fig.  14. — Operculum  of  same. 
Fig.  15. — Mitra  rhodia  Reeve. 
Fig.  16. — Radula  of  same. 
Fig.  17. — PhenacofepoH  cinnamomea  Gould. 
Fig.  18. — Intromittent  organ  of  same  individual. 

Fig.  19. — Head  of  female   P,  cinnamomea^    the   lip   expanded   ahove  the 
pedal  mucous  gland. 

Plate  xlix. 

Fig. 20. — ArciUaria  particeps  Hedley. 

Fig.21. — Xyment  hanieyi  Angas. 

Fig. 22. — Operculum  of  young  A',  hanleyi^  the  muscle-scars  visihle  through 

its  substance. 
Fig. 23. — Cluster  of  ova  of  X.  hanleyi. 
Fig. 24. — A  single  egg-capsule  further  enlarged. 
Fig.  25. — Dolairrifera  hrazieri  Sowerby,  also  detail  sketch  of  tubercle  and 

exserted  filament. 
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Plate  1. 


Fig.  26. — Phytia  omata  F^nisBac. 

Fig.  27. — The  same  from  lielow. 

Fig.  28. — Macu/ofriton  anstrttfiM  Pease. 

Fig.  21). — Operculum  of  same. 

Fig.  Til K — Radula  of  same. 

Fig.  31. — MartjinelUi  miu*telina  Angas. 

Fig.  32. — Siphonaria  8t€ittra  Reeve. 

Plate  li. 

Figs. 33,  34,  35. — Area  ttotanica  Hedley. 
Fig8..'iH,  37. — Area  meJella  Hedley. 
Figs. 38,  39. — Luehula  hilaira  Hedley. 
Fig.4<>. — Soferardia  cryjttozoica  Hedlej'. 

Plate  lii. 

Fig.41. — Carflinm  cytfjiorum  Deshaj'es. 

Figs.  42,  AX—Tellina  astnla  Hedley. 

Fig.  44.  —  Tuf/aJia  intermtdia  Reeve. 

Fig. 45. — Tmfalia  pannophoidta  Quoy  k  (laimard. 

F'ig.46. — Tiujalia  eiratricoMi  A.  Adams. 

Fig.  47. — Tuyalia  iKiseauda  Hedle3\ 


DESCRIPTIONS  OF  NEW  SPECIES  OF  AUSTRALIAN 
COLEOPTERA.     Part  xU. 

By  Arthur  M.  Lba,  F.E.S. 

Family  CURCUIJONID^ 

RHIlTOaCAPHA*    DARNLBVENSia,  n.ap. 

g.  Black.  Clothed  with  scales  mostly  more  or  less  bluish: 
the  elytra  with  conspicuous  markings. 

Head  with  minute  punctures;  interocular  fovea  rathi^r  deep 
and  marking  the  end  of  the  median  groove  of  rostrum  Rostrum 
about  as  long  as  prothorax;  with  rather  large,  irregularly  dis- 
tributed punctures.  Antannte  rather  thin :  second  joint  of 
funicle  slightly  longer  than  first,  the  others  all  distinctly  longer 
than  wide.  Prothorax  apparently  slightly  longer  than  wid«,  but 
(by  measurement)  really  slightly  transverse:  with  rather  sniftll 
scattered  punctures,  the  sides  with  numerous  small  irregular 
elevations,  a  small  medio-apical  impression.  Elytra  not  much 
wider  than  prothorax  at  base,  sides  slightly  dilated  to  beyond 
the  middle,  with  regular  rows  of  lai^,  sharply  defined  puncturvs, 
becoming  smaller  posteriorly.  Legi  long  and  thin.  Length(^9i, 
15-19  mm. 
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head  and  mixed  with  setae;  on  the  prothorax,  they  form  four 
wide  but  feeble  longitudinal  vittie;  on  the  legs,  they  are  dense; 
on  parts  of  the  undersurface  they  are  dense,  but  vary  to  green 
and  to  a  bluish-white.  The  elytra,  to  the  naked  eye,  appear  to 
have  most  of  the  derm  glabrous,  but  really  have  very  fine  sette; 
the  markings  on  each  consist  of  an  irregular  patch  near  the 
scutellum  of  more  or  less  rusty-red  scales,  becoming  whitish  or 
bluish  at  the  edges,  and  connected  with  a  smaller  patch  on  the 
side;  an  irregular,  postmedian  fascia,  with  a  short  extension  (on 
the  fourth  interstice)  from  same  to  near  the  basal  patch,  the 
scales  whitish-green  and  purple,  with  a  few  rusty  ones;  and  a 
small  pale  spot  on  the  fifth  interstice  midway  between  the  post- 
median  fascia  and  the  apex;  the  suture  on  the  apical  slope  and 
the  side  (except  near  base)  are  rather  densely  clothed  with  bluish 
or  greenish  scales. 

Catasarcus  spinipennis  Fh8.(1),  var.  insignis,  n.var. 

C  spinipennis  is  such  a  variable  species,  that  it  does  not 
appear  to  be  desirable  to  describe,  as  more  than  a  variety  of  it, 
two  specimens  (from  Shark's  Bay)  that  differ  from  the  ordinary 
forms  in  being  much  larger  (12-15  mm.),  spines  at  summit  of 
apical  slope  much  longer  than  usual  (about  as  long  as  the  pro- 
thorax  is  wide),  and  with  very  different  clothing.  The  prothorax 
has,  within  a  narrow  median  groove,  a  conspicuous  stripe  of  pale 
metallic-green,  opalescent  scales,  continued  to  apex  of  elytra 
along  suture;  on  each  elytron  there  are  also  several  conspicuous 
patches  of  similar  scales;  a  small  one  immediately  in  front  of 
each  of  the  discal  tubercles,  a  conspicuous  oblique  patch  behind 
the  two,  and  another  oblique  patch  between  the  median  tubercle 
and  base;  at  the  corner  of  each  puncture  in  the  first  six  rows, 
from  base  to  tubercles,  there  are  four  conspicuous  granules  (ex- 
cept at  the  green  patches,  where  the  punctures  are  smaller  and 
granules  absent);  on  the  pronotum  there  are  numerous  small 
tubercles,  and  the  eyes  are  more  conspicuous  than  usual;  the 
inner  side  of  the  hind  femora  are  armed  with  numerous  minute 
conical  granules  (but  these  are  present  also  on  the  typical  form, 
and  on  several  other  species). 

55 
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A  specimen  (without  locality-label)  in  the  British  Museum, 
differs  in  having  the  conspicuous  patches  and  stripe  of  scales 
more  of  a  golden-green,  and  the  large  tubercles  somewhat 
smaller. 

Leptops  fumatus,  n.sp. 

Black.  Very  densely  clothed  with  scales  varying  from  almost 
snowy- white  to  smoky-brown;  in  addition  with  numerous  long 
setffi. 

Ho$trum  moderately  long;  median  carina  distinct  but  densely 
clothed  throughout;  sublateral  sulci  rather  narrow  and  closed  at 
both  ends;  scrobes  not  very  deep,  slightly  directed  upwards  pos- 
teriorly. Antennse  not  very  long  but  rather  thin;  none  of  the 
joints  of  funicle  transverse.  Prothorax  rather  strongly  trans- 
verse, with  rough  vermiculate  elevations,  leaving  a  rather  wide 
irregular  median  excavation;  near  apex  with  a  conspicuous,  im- 
pressed, irregular  line,  not  quite  meeting  on  upper  surface,  but 
meeting  on  lower  surface.  Scutellum  round  and  distinct.  Elytra 
not  much  longer  than  wide,  strongly  convex,  sides  strongly 
rounded  and  at  widest  fully  twice  the  width  of  prothorax;  with 
numerous  tubercles,  mostly  acutely  conical  and  of  moderate  sis&e; 
suture  with  seven  pairs  of  tubercles,  the  largest  acutely  conical 
and  near  summit  of  apical  slope,  the  others  mostly  rounded; 
third,  fifth,  and  seventh  interstices  with  acute  tubercles;  ninth 
with  a  CatasarcuS'Vike  posthumeral  tubercle.  Prostemutn  un- 
armed. Legs  rather  long;  tibise  very  feebly  denticulate.  length, 
11^  mm. 

^«6.-New  South  Wales:  Broken  Hill  (Dr.  PuUeine). 

In  the  1906  table  of  the  genus,  would  be  placed  in  C,j;  it  is 
about  the  size  of  L.  niveus ,  but  the  spines  are  much  more  acute, 
the  clothing  is  very  different,  prothoracic  excavation  larger  and 
of  different  shape,  rostrum  stouter  and  very  differently  sculp- 
tured; the  other  species  of  C,^'  are  all  very  different;  Z.  spiniger 
is  more  acutely  spined,  and  has  the  rostrum  longer  and  otherwise 
different.  The  scales  are  small  and  round,  and  so  dense  as  to 
almost  everywhere  conceal  the  derm;  on  the  rostrum,  antenne, 
and  legs  they  are  nearly  all  white,  but  on  the  prothorax  and 
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elytra  they  have  a  curious  rusty-brown  appearance  as  of  having 
been  irregularly  smoked,  the  colour  being  more  intense  about 
the  base  of  elvtra  than  elsewhere,  but  on  the  scutellum  the  scales 
are  almost  white.  The  set»  are  denser  on  the  tibi»,  tarsi, 
muzzle,  and  apex  of  abdomen  than  elsewhere,  but  they  are 
nowhere  sparse;  those  on  the  upper  surface  are  more  or  less 
golden.  The  only  sign  of  the  interocular  fovea  is  a  slight  de- 
pression in  the  scales  at  its  position.  Seen  directly  from  in 
front,  the  base  of  the  elytra  appears  to  be  conspicuously  margined 
by  six  strong  tubercles;  these  are  almost  the  largest,  but  the 
most  acute  ones  are  those  on  and  about  the  summit  of  the  apical 
slope. 

Leptops  mucidus,  n.sp. 

Black.  Densely  clothed  with  small,  soft  scales,  varying  from 
ashen-white  to  pale  muddy-brown;  in  addition  with  numerous 
stiff  setie,  becoming  denser  and  thinner  on  tibise,  tarsi,  and 
abdomen. 

Head  flat  between  eyes,  interocular  fovea  scarcely  traceable. 
Rostrum  moderately  long;  median  carina  distinct  in  middle,  but 
not  traceable  to  interocular  fovea  or  apical  plate;  sublateral  sulci 
long,  narrow,  and  deep,  but  almost  open  posteriorly;  scrobes 
very  shallow  posteriorly.  Antennte  not  very  stout;  two  basal 
joints  of  funicle  comparatively  long,  none  of  the  others  trans- 
verse. Prothorax  almost  as  long  as  wide,  sides  rather  strongly 
rounded;  with  numerous  small  tubercles  or  large  granules;  with 
a  small  medio-apical  impression.  Elytra  elliptic-ovate,  at  widest 
fully  twice  the  width  of  prothorax,  with  numerous  small  tubercles 
or  nodes,  mostly  rounded,  but  a  few  subconical;  with  fairly 
regular  punctures  about  sides,  but  the  derm  elsewhere  mostly 
vermicu late-rugose.  ProaUmutn  unarmed.  Legs  rather  long; 
tibise  feebly  denticulate.     Length,  17-1 8  mm. 

Hob, — Western  Australia:  Killerberrin  (H.  J.  Carter),  Swan 
River  (British  Museum). 

The  two  specimens  before  me  are  probably  females;  in  the 
1906  table  of  the  genus,  they  would  be  referred  toC,  j,  but  their 
general  appearance  is  very  different  from  those  of  any  species 
of  that  group,  and  at  a  glance  they  seem  near  Z.  oacozelvsy  from 
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which,  however,  they  differ  in  many  details.  The  scales  are  of 
almost  even  density  throughout;  on  the  elytra,  the  setse  are 
more  numerous  on  the  tubercles  and  the  apical  slope  than  else- 
where; on  the  pronotum,  many  of  the  granules  are  supplied 
with  two  or  more  setae;  the  granules  themselves  are  seldom  con- 
joined, so  that  the  surface  does  not  appear  to  be  vermiculate;  on 
the  elytra,  the  suture  has  two  irregular  rows  of  small  tubercles, 
of  which  the  largest  (but  still  small)  are  a  conjoined  pair  near, 
summit  of  apical  slope;  there  are  fairly  numerous  tubercles  on 
the  third,  6fth,  and  seventh  interstices,  but  the  intervening  ones 
are  also  supplied  with  a  few,  and  there  is  an  obtuse  Catasarcus- 
like  posth  11  moral  tubercle  on  the  ninth;  altogether  there  are 
about  thirty  tubercles  on  each  elytron. 

Lbptops  qranivbntris,  n.sp. 

Black.  Densely  clothed  with  small,  round,  muddy-brown  or 
chocolate-brown  scales;  in  addition,  with  numerous  short,  dark 
setfiB. 

Head  with  interocular  fovea  distinct.  Rostrum  not  very 
long,  sides  rather  strongly  incurved  to  middle.  Antennae  com- 
paratively short  and  stout,  but  uo  joint  of  funicle  transverse. 
Prothorax  strongly  transverse,  sides  irregularly  rounded,  base 
gently  incurved  at  middle;  surface  vermiculate.  .  ScuteUum  smsW 
and  subtriangular.  Elytra  subovate,  much  wider  than  prothorax; 
with  rows  of  large  punctures;  each  elytron  with  three  con- 
spicuously elevated  lines,  of  which  one  commences  on  the 
shoulder  as  a  distinct  tubercle.  Abdomen  with  numerous  small, 
shining,  setiferous  granules  on  all  segments;  a  few  also  on  meta- 
sternum.  Legs  not  very  long,  tibiae  not  visibly  denticulate. 
Length,  8}-ll|  mm. 

Hckb, — Queensland:  Cunnamul]a(H.  Hardcastle). 

On  account  of  the  humeral  tubercles,  the  elytra  cannot  b^ 
regarded  as  non-tuberculate;  consequently,  in  the  1906  table, 
the  species  would  be  associated  with  those  referred  to  L,  from 
all  of  which  it  is  very  different  On  the  elytra,  the  setae  are 
rather  dense  on  the  suture  and  on  the  elevated  interstices,  but 
sparse  in  between;  on  the  tibiae,  they  are  considerably  denser 
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than  elsewhere,  but  not  particularly  long.  The  clothing  is  so 
dense  on  the  rostrum  as  to  partially  conceal  its  sculpture;  the 
median  carina  is  distinct  in  the  middle,  but  does  not  appear  to 
extend  to  the  interocular  fovea  or  the  apical  plate;  the  sublateral 
sulci  appear  to  be  short  and  rather  shallow;  the  scrobes  are 
dilated  and  shallowed  posteriorly,  and  appear  to  touch  the  lower 
half  of  the  eyes.  The  head,  on  each  side  near  the  eye,  appears 
to  have  a  feeble,  oblique  ridge,  but  this  is  perhaps  due  more  to 
a  line  of  stiff  setee  than  to  any  actual  elevation  of  the  derm; 
there  are  certainly  no  distinct  tubercles  present  as  on  L.  haileyi 
and  some  other  species,  although  the  species  is  obviously  allied 
to  L,  frontalis.  There  is  a  shallow  medio-apical  impression  on 
the  prothorax.  The  elytral  punctures  are  large,  but  not  in 
geminate  rows,  and  a  few  are  transversely  confluent;  about 
the  base  and  apex  the  rows  are  constricted  and  irregular,  but 
across  the  middle  there  are.  on  the  female,  between  the  suture 
and  the  first  elevated  line,  three  rows;  between  the  first  and 
second,  four  or  five  rows;  between  the  second  and  third,  four  or 
five  rows;  and  between  the  third  and  margin,  five  or  six  rows;  on 
the  male,  the  rows  are  three,  three,  three,  and  five  in  numbf*r. 
The  female  differs  from  the  male  also  in  being  larger  and  wider, 
elytra  fully  twice  the  width  of  prothorax  (as  against  about  once 
and  one-half  in  the  male),  and  the  legs  are  somewhat  shorter. 

LbPTOPS    1NTRICATU8,  n.Sp. 

Black.  Densely  clothed  with  muddy-brown  scales;  with  stout 
setfe,  rather  numerous  but  somewhat  irregularly  distributed  on 
upper  surface,  but  becoming  denser  and  longer  on  muzzle,  abdo- 
men, and  legs. 

Rostrum  moderately  long,  sculpture  partially  concealed. 
Antennae  moderately  long  and  thin;  second  joint  of  funicle 
longer  than  first.  Prothorax  moderately  transverse,  sides  irregu- 
larly rounded;  coarsely  vermiculate,  with  an  irregular  medio- 
frontal  depression.  Elytra  suddenly  wider  than  prothorax,  not 
much  wider  at  middle  than  across  shoulders;  surface  very 
irregular.  Legs  moderately  long;  tibiae  not  visibly  denticulate. 
Length,  11-13^  mm. 
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Hah. — Queensland  :  Gunnamulla  (H.  Hard  castle). 

In  the  1 906  table  of  the  genus,  would  be  referred  to  KK,  from 
all  the  species  of  which  its  elytral  sculpture  will  readily  dis- 
tinguish it.  At  first  glance,  it  appears  close  to  L.  globicollis, 
but  the  scape  is  considerably  longer  than  in  that  species,  and 
the  prothorax  and  elytra  are  really  very  differently  sculptured. 
In  some  respects,  it  is  close  to  the  preceding  species,  but  the 
rostrum  is  longer  and  differently  sculptured,  the  antennse  thinner, 
elytra  differently  sculptured,  and  abdomen  without  granules. 
The  median  carina  of  the  rostrum  is  hardly  more  than  traceable 
on  the  smallest  specimen,  but  on  the  others  it  appears  to  start 
from  a  small  interocular  fovea,  and  to  terminate  before  the  apical 
plate;  the  sublateral  sulci  are  narrow  and  apparently  open  pos- 
teriorly; the  scrobes  become  so  shallow  posteriorly  as  to  practi- 
cally vanish.  The  sculpture  of  the  elytra  is  very  peculiar,  and 
appears  to  consist  of  irregularly  elevated  interstices  connected 
with  others  by  short  nodes,  giving  the  general  surface  a  some- 
what roughly  vermiculate  appearance;  thus,  although  the  suture 
has  no  distinctly  elevated  tubercles,  it  appears  to  be  connected 
with  the  second  interstice  by  about  eight  small  nodes,  each 
being  placed  at  the  distance  of  about  three  punctures;  the  third 
and  fifth  interstices  have  many  such  transverse  nodes,  the 
seventh  has  a  few,  but  a  few  distinctly  elevated  tubercles  as 
well;  in  consequence,  there  appear  to  be  numerous  narrow, 
suboblong  depressions  of  undulating  depths,  between  irregular 
transverse  and  longitudinal  elevations,  the  punctures  themselves 
are  large  but  mostly  shallow,  but  they  become  deep  and  regular 
on  the  sides  and  on  part  of  the  apical  slope. 

Leptopb  murinus,  n.sp. 

Black.  Densely  covered  with  smoky  or  mouse-coloured  scales, 
in  places  lightly  mixed  with  white;  in  addition,  with  numerous 
stout,  more  or  less  decumbent,  whitish  set». 

Hectd  somewhat  flattened  between  eyes;  interocular  fovea  con- 
cealed. Rostrum  stout,  sides  dilated  from  base  to  near  apex, 
median  carina  distinct.  8cape  short,  rather  strongly  increasing 
in  width  to  apex;  second  joint  of  funicle  longer  than  first,  some 


of  the  following  ones  lightly  transverse.  Prothorax  lightly 
transverse,  sides  rather  strongly  and  evenly  rounded,  median 
line  narrow  and  distinct,  towards  sides  somewhat  vermiculate. 
SciUellnm  very  small.  Elytra  not  very  much  wider  than  pro- 
thorax,  sides  almost  parallel  from  behind  shoulders  (which  are 
oblique)  to  beyond  the  middle;  with  geminate  rows  of  large,  but 
not  closely  adjacent,  punctures;  third,  fifth,  »nd  seventh  inter- 
stices lightly  elevated,  and  in  places  obtusely  tuberculate.  Legs 
rather  stout;  front  tibise  rather  strongly  curved  and  moderately 
denticulate.     Length,  10  mm. 

^a6.— Queensland  :  Dalby  (Mrs.  F.  H.  Hobler). 

The  type  being  unique  and  in  perfect  condition,  it  has  not 
been  abraded.  In  the  1906  table  of  the  genus,  it  would  be 
referred  to  L.  From  L.  globicollis^  it  differs  in  the  elytra  not 
much  wider  than  the  prothorax  at  its  widest,  alternate  inter- 
stices much  less  conspicuously  elevated,  prothorax  smaller,  with 
sides  less  strongly  rounded,  and  rostrum  shorter  and  differently 
sculptured;  L.  cori-uycUus  and  L.  argUIaceus  have  very  different 
elytra.  The  setae  are  mostly  depressed,  but  on  account  of  their 
colour  being  paler  than  the  scales,  they  are  rather  conspicuous; 
on  the  tibisB,  they  are  denser  than  elsewhere,  not  very  long  on 
the  upper  surface  of  same,  but  decidedly  longer  on  their  under- 
surface,  where  they  are  almost  as  long  as  on  the  muzzle.  The 
sublateral  sdlci  and  the  scrobes  are  greatly  obscured  by  the 
clothing,  but  the  former  appe^ir  to  be  subtriangular,  and  to  be 
open  posteriorly;  the  latter  appear  to  be  very  shallow  posteriorly 
and  to  be  directed  below  the  lower  edge  of  the  eyes.  There  is  a 
fairly  distinct,  but  obtuse,  tubercle  on  each  shoulder,  and  another 
on  the  fifth  interstice  near  summit  of  apical  slope,  but  the  elytra 
might  almost  fairly  be  regarded  as  non-tuberculate. 

Leptops  scabbk,  n.sp. 

Hlack.  Densely  clothed  with  dark  brown  scales;  with  short, 
stout  setae,  not  very  dense  on  prothorax  and  elytra,  but  becoming 
denser  on  rostrum  and  femora,  and  much  denser  and  longer  on 
tibiae. 

Head  with  a  fairly  large  iiiterocular  fovea.     Rostrum  long. 


728  NEW  SPBOtlM   or  AUSTllALtAV  OOLKOPTBBA,  xil., 

parallel-Bided  to  near  apex,  and  then  rather  strongly  inflated; 
median  carina  distinct,  except  near  base  and  apex;  sublateral 
sulci  narrow,  at  base  suddenly  directed  inwards  so  as  almost  to 
touch  the  interocular  fovea;  scrobes  deep,  directed  on  to  lower 
surface,  where  they  almost  meet.  Antennae  moderately  stout; 
scape  not  quite  touching  the  eye;  two  basal  joints  of  funicle  of 
equal  length,  but  second  apparently  the  longer  (from  above), 
some  of  the  following  ones  feebly  transverse.  Prcthorox  not 
much  wider  than  long,  sides  irregularly  rounded,  with  an  irregu- 
lar medio-frontal  excavation:  with  numerous  rounded  tubercles 
or  large  granules,  a  few  of  which  are  irregularly  conjoined. 
Elytra  subelliptic,  at  base  scarcely  wider  than  prothorax,  but 
much  wider  across  middle;  with  irregular  rows  of  large  punc- 
tures, becoming  regular  on  sides;  third,  fifth,  and  seventh  inter- 
stices tuberculate.  Legu  rather  stout;  tibise  not  visibly  denticu- 
late.    Length,  15mm. 

Hoh, — Queensland:  Coen  (J.  A.  Anderson);  unique. 

In  the  1906  table  of  the  genus,  would  be  associated  with  Z. 
auperciliaris,  whieh  is  a  much  smaller  and  otherwise  very  different 
species.  The  combination,  in  fact,  of  sublateral  sulci  almost 
meeting  on  the  upper  surface,  and  scrobes  almost  meeting  on  the 
undersurface,  is  without  parallel  in  the  genus.  It  is  a  rough- 
looking  species,  at  first  glance  like  some  females  of  L.  tnuUi- 
fwdoius  and  L,  cicatricoaua,  A  few  of  the  scales  have  a  faint 
golden  lustre;  each  of  the  femora  has  an  obscure  dark  ring. 
The  elytral  tubercles  are  mostly  obtuse,  although  a  few  are  sub- 
conical;  the  largest  is  on  the  thiixl  interstice  at  summit  of  apical 
slope,  the  next  largest  is  on  the  fifth;  on  the  seventh,  they  are 
few  in  number  and  small. 

Lbptops  concinnub,  n.sp. 

Black.  Very  densely  clothed  with  glistening  white  scales, 
with  a  silvery  or  rosy  gloss;  sete  mostly  confined  to  rostrum, 
legs,  and  undersurface. 

Ilecui  somewhat  flattened  between  eyes;  interocular  fovea  not 
traceable.  Rostrum  moderately  long;  median  carina  apparently 
absent,  intermediate  ones  obtuse;  sublateral  sulci  rather  deep. 
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Bubcrescentic  in  shape,  and  closed  at  both  ends;  scrobes  deep, 
directed  below  lower  edge  of  eyes.  Antennae  comparatively 
longHnd  thin;  second  joint  of  fiinicle  distinctly  longer  than  first. 
Prothorax  moderately  transverse,  sides  irregularly  rounded  and 
widest  slightly  in  advance  of  the  middle;  surface  vermiculate- 
tuberculate,  with  a  rather  small  medio-frontal  impression. 
Elytra  separately  rounded  at  base  and  increasing  in  width  to 
beyond  the  middle;  with  rows  of  fairly  large,  conspicuously 
black  punctures:  third  interstice  with  a  large  tubercle  at  summit 
of  apical  slope,  and  numerous  shining  black  nodes  between  same 
and  base,  fifth  with  a  somewhat  smaller  tubercle  and  less 
numerous  nodes,  8e^enth  with  somewhat  larger  nodes  and  an 
obtuse  humeral  tubercle.  Legs  rather  long;  tibice  not  visibly 
denticulate.     Length,  1 7  mm. 

//a6.— Queensland  :  Coen  (J.  A.  Anderson;;  unique. 

With  the  general  shape  of  L.  Uxclcus^  L.  nodieollis,  and  L, 
mcUeJicus,  but  with  very  peculiar  clothing;  the  curious  satiny 
lustre  of  the  scales  is  almost  the  same  (although  varying  in 
shades)  throughout,  but  on  the  rostrum  and  legs  the  lustre  is 
interrupted  by  the  setae.  The  setae  on  the  elytra  are  almost 
confined  to  the  suture  and  apical  slope,  elsewhere  being  either 
absent  or  traceable  with  difficulty;  from  the  prothorax  at  first 
they  appear  to  be  entirely  absent,  but  a  few  small  ones  may  be 
traced  by  their  slightly  darker  colour  than  the  scales;  between 
the  eyes,  on  the  rostrum  and  legs,  they  are  dense,  stifT,  and 
brownish;  on  the  undersurface  of  the  tibia*,  and  on  the  abdomen, 
they  are  pale.  The  deep,  black  punctures  and  the  conspicuously 
shining  black  nodes  give  the  elytra  a  rather  curious  appearance. 
The  rostrum  appears  to  be  non-carinate  along  the  middle,  but 
the  type  was  not  abraded  to  make  certain  of  this. 

Leptops  minor,  n.sp. 

Black,  some  parts  obscurely  diluted  with  red.  Densely  clothed 
with  fawn-coloured  scales,  mixed  with  stout  setae. 

Head  with  iuterocular  fovea  narrow.  Eyes  rather  convex, 
scarcely  once  and  one-half  as  deep  as  wide.  Rostrum  rather 
long;    median  and  intermediate   carinas  very  distinct  through 
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clothing;  suhlateral  sulci  narrow;  scrolies  deep  only  in  front, 
directed  towards  middle  of  eyes.  Antennse  comparatively  long 
and  thin.  Prothorax  almost  as  long  as  wide,  sides  evenly 
rounded;  with  numerous  small  tubercular  elevations,  and  with 
a  small  medio-frontal  impression.  Scutellum  absent.  Elytra 
strongly  convex,  elliptic-ovate,  across  base  no  wider  than  pro- 
thorax,  but  almost  twice  as  wide  across  middle,  with  rows  of 
large,  partially  concealed  punctures;  third  interstice  with  an 
obtuse  tubercle  at  summit  of  apical  slope,  and  a  still  more  obtuse 
one  near  base,  fifth  with  two  obtuse  ones  slightly  closer  together 
than  those  on  third.  Legs  moderately  long  but  rather  stout* 
tibial  feebly  denticulate.     Length,  7-8  mm. 

Hah.  —Queensland  :  Brisbane  (H.  W.  Cox). 

The  absence  of  a  scutellum  associates  this  species  with  L. 
tetrciphysodes,  but  the  tubercles  are  differently  placed;  on  that 
species,  the  four  nearer  the  suture  are  placed,  as  it  were,  at  the 
corners  of  a  square;  on  the  present  species,  the  two  nearer  the 
base  are  fully  twice  as  distant  as  those  from  summit  of  the 
apical  slope,  as  the  two  on  the  third  interstice  on  the  left  elytron 
are  to  their  fellows  on  the  right;  the  punctures  and  clothing  are 
also  different  On  the  elytra,  the  setai  are  fairly  dense  on  the 
suture  and  elevated  parts,  but  rather  sparse  elsewhere;  on  the 
prothorax,  they  are  fairly  numerous,  and,  on  the  front  margin, 
are  condensed  into  two  feeble  fascicles. 

Onesouus  hoplocnbmus,  n.sp. 

Black,  appendages  in  parts  obscurely  diluted  with  red. 
Moderately  densely  clothed  with  greyish-white  scales. 

I/ead  wide  and  gently  convex  between  eyes,  these  very  pro- 
minent. Rostrum  short,  wide,  and  rather  flat,  median  carina 
very  feeble;  sublateral  sulci  apparently  absent.  Scape  about  as 
long  as  four  following  joints  combined;  first  joint  of  funicle 
slightly  shorter  than  second,  the  four  apical  ones  subglobular. 
Prothorctx  almost  twice  as  wide  as  the  median  length;  with 
large,  irregular  punctures,  and  subreticulate  elevations.  Scu- 
tellum small.  Elytra  rather  briefly  ovate,  sides  strongly  rounded; 
with  rows  of  large,  deep  punctures,  close  together,  but  partially 
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concealed  by  scales;  no  interstices  conspicuously  elevated.  Hind 
tibue  with  a  few  conspicuous  teeth;  claw-joint  elongate,  the 
claws  separated  throughout.     Length,  6^  mm. 

Hab. — N.W.  Australia:  Wyndham  (Inspector  Stephens). 

In  some  respects  close  to  0.  octdaris  but  smaller,  eyes  not 
subangulate,  and  no  elytral  interstices  elevated.  There  are  a 
few  granules  on  the  two  basal  segments  of  abdomen.  The 
clothing  is  of  an  almost  uniform  dingy- white  throughout,  and 
nowhere  condensed  into  markings,  but  the  type  appears  to  be 
somewhat  abraded. 

AmISALLUS   TUBERCULIFttONS,  n.Sp. 

Black,  antennie  and  tarsi  feebly  diluted  with  red.     Densely 
•clothed  with  muddy-brown  scales,  interspersed  with  seta;. 

Hecui  with  two  large,  obtuse  tubercles  between  eyes;  these 
very  narrow.  Rostrum  moderately  long,  dilated  towards  apex, 
median  carina  traceable  through  clothing;  apical  triangle  con- 
•  spicuously  elevated  and  shining.  Scape  rather  lightly  curved, 
rather  rapidly  increasing  in  width  to  apex;  two  basal  joints  of 
funicle  moderately  long,  second  slightly  longer  than  first,  all  the 
others  transverse.  Prothorax  moderately  transverse,  rather 
widely  depressed  along  middle,  each  side  of  depression  con- 
spicuously bituberculate  towards  apex,  with  numerous  small 
tubercles  or  nodes  elsewhere.  Elytra  briefly  subovate,  strongly 
convex,  much  wider  than  prothorax;  with  rows  of  very  large 
punctures,  regular  only  on  sides;  with  numerous  round,  con- 
spicuous tubercles.     Length,  7-8  mm. 

Hah. — N.S.W.:  Sydney  (A.  J.  Coates),  Kurrajong  (Macleay 
Museum) 

In  general  appearance  like  A.  iwdoius^  but  elytra  without 
small  tubercles  on  suture  at  summit  of  apical  slope,  and  median 
channel  of  prothorax  deeper,  with  the  tubercles  at  its  sides  con- 
siderably larger;  seen  directly  from  in  front,  the  apex  of  the 
prothorax  is  very  conspicuously  bituberculate.  There  are  a  few 
inconspicuous  tubercles  at  the  extreme  base  of  elytra,  but  the 
larger  ones  are  in  two  rows  on  each  elytron,  and  so  placed  that 
the  end  ones,  whilst  distinctly  belonging  to  the  inner  row,  might 
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also  be  regarded  as  the  end  ones  of  the  outer  row;  the  inner  row 
consists  of  a  larfj^e  one,  tlien  two  smaller  ones,  then  a  large  one 
at  summit  of  apical  slope,  and  then  some  smaller  ones  on  the 
slope  itself;  the  outer  row  commences  with  the  largest  tubercle 
on  the  elytron,  and  is  followed  by  three  others  gradually  de- 
creasing in  size;  there  are  also  a  few  granules  on  the  basal  half 
of  the  suture. 

AmISALLUS   BA8IPBNNI8,  n  Sp. 

Black,  appendages  in  places  diluted  with  red.  Densely 
clothed  with  muddy-brown,  slightly  variegated  scales,  inter- 
spersed with  sette. 

Hecid  with  two  fairly  large  but  very  obtuse  tubercles  between 
eyes.  Rostrum  moderately  long,  somewhat  dilated  towards, 
apex.  >cape  with  basal  half  thin,  then  suddenly  and  strongly 
dilated  to  apex;  funicle  thin,  two  basal  joints  elongate,  the  others 
subglobular.  Prothm-tix  strongly  transverse,  widely  excavated 
along  middle,  strongly  impressed  each  side  in  front,  the  sides 
somewhat  rough.  Elytra  much  wider  than  prothorax;  with 
rows  of  large,  partially  concealed  punctures,  regular  only  on 
sides;  each  with  two  rows  of  conspicuous  tubercles,  and  a  few 
small  ones  on  suture  and  towards  sides.  Claw-joint  unusually 
long.     Length,  4-4^  mm. 

Hfib.     Victoria :  Mallee  (C.  French). 

The  inner  row  of  tubercles  on  each  elytron  is  composed  of  six 
or  seven,  and  the  outer  of  tive  or  six;  the  basal  tubercle  of  each 
row  is  large,  elongate,  oblique,  ai^d  rapidly  slopes  downwards, 
with  its  base  slightly  overhanging  the  base  of  the  prothorax. 
It  is  the  smallest  of  the  genus,  and  readily  distinguished  from 
all  others  by  the  four,  large,  basal  tubercles  of  elytra;  the  groove 
on  the  prothorax  is  deeper  than  usual,  and  the  walls  by  which  it 
is  bounded  are  roughly  elevated  rather  than  tuberculate;  the 
rostrum  is  so  densely  clothed  that  the  median  carina,  if  present, 
is  entirely  concealed. 

I  am  acquainted  with  two  other  small  species  of  Amiaallus 
one  of  which  has  a  remarkably  stout  scape;  but  the  specimens 
are  so  heavily  encrusted  with  mud  (that  could  not  be  removed 
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without  much  of  the  clothing  as  well)  that  it  is  inadvisable  to 
describe  them. 

POLYPHRADBS    APICALI8,  n.sp. 

Black,  tarsi  reddish,  other  parts  of  appendages  very  obscurely 
diluted  with  red.  Densely  clothed  with  light  brown  scales,  with 
a  few  spots  of  darker  scales,  but  becoming  ashen  on  undersurface 
and  legs;  with  rather  dense,  more  or  less  depressed  setie. 

Rostrum  short  and  wide,  on  an  almost  even  plane  with  head, 
with  a  narrow  median  line  continued  on  to  head;  inter-an  ten  nary 
space  wide;  apical  plate  triangular  and  densely  punctate.  Scape 
curved,  stout  at  apex;  first  joint  of  funicle  as  long  as  second  and 
third  combined,  fourth  to  seventh  lightly  transverse.  ProthorcLx 
(at  widest)  almost  twice  as  wide  as  long,  sides  rather  strongly 
and  evenly  rounded  ;  with  dense,  round  granules,  traceable 
before  abrasion.  Elytra  subovate,  sides  rather  strongly  rounded, 
base  no  wider  than  base  of  prothorax;  with  regular  rows  of  large 
punctures,  appearing  much  smaller  before  abrasion.  Claws 
almost  equal  and  distinctly  separated  only  at  tip.    Length,  5mm. 

Hub. — Queensland  (Henry  Hacker's  No.952). 

The  second  and  third  striw  (from  the  suture)  near  the  apex 
are  deflected,  at  right  angles,  to  become  the  first  and  second 
lateral  ones,  without  interruption  of  any  sort;  on  most  species  of 
the  genus,  there  is  a  cos tate  elevation  there  (as  on  P.  loiigipennis) 
or  at  least  the  continuation  of  an  interstice  interposed,  as  it 
were,  between  the  sutural  and  lateral  striee,  and  by  this  character 
alone  (although  there  are  others)  it  may  be  distinguished  from 
all  the  other  species  from  Queensland.  The  head  and  rostrum, 
from  behind,  appear  to  be  on  an  even  plane,  but,  from  the  side, 
there  is  seen  to  be  a  slight  depression  at  their  junction;  the 
rostrum  is  scarcely  longer  than  in  P,  brevirostris  (a  species  it  has 
little  in  common  with),  but  the  inter-an tennary  space  is  less 
conspicuously  dilated  posteriorly.  Although  not  a  strikingly 
distinct  species,  I  know  of  no  really  closely  allied  one.  The 
darker  markings  on  the  prothorax  are  mostly  basal;  on  the  elytra, 
they  are  mostly  feeble  spots  starting  from  punctures  in  the 
strise. 
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POLTPHRADK8   GORDATUS,  n.sp. 

Black,  appendages  more  or  less  reddish.  Densely  clothed 
with  muddy-brown  mottled  with  ashen  scales,  becoming  almost 
entirely  ashen  on  undersurface;  elytra  with  sparse  setfe,  distinct 
only  on  sides  and  on  apical  slope. 

Rostrum  not  very  long,  sides  almost  parallel,  transversely  im- 
pressed on  each  side  of  base;  inter-an  ten  nary  space  almost 
parallel,  not  conspicuously  tricarinate;  apical  triangle  distinct. 
Antennae  not  very  stout;  first  joint  of  funicle  as  long  as  second 
and  third  combined,  second  as  lon^  as  third  and  fourth  combined, 
third  to  seventh  transverse.  Prothanix  strongly  transverse, 
sides  rather  strongly  rounded,  derm  concealed.  Elytra  con- 
spicuously cordate,  each  separately  rounded  at  base,  sides  strongly 
rounded;  with  regular  rows  of  large  punctures,  appearing  much 
smaller  and  in  narrow  strie  before  abrasion.  Claws  short  and 
feebly  cleft.     Length,  3  mm. 

/To*.— N.S.W.:  Forest  Reefs  (A.  M.  Lea). 

A  very  small  species,  with  the  elytra  more  perfectly  heart- 
shaped  than  in  any  other  species  (even  including  P.  cordipennis) 
before  me.  From  the  many  small  species  of  the  genus,  readily 
distinguished  by  the  combination  of  heart-shaped  and  incon- 
spicuously setose  elytra,  short  rostrum  (notched  on  each  side  of 
base),  and  short  scape.  In  general  appearance,  it  comes  fairly 
close  to  P,  marmoratus  before  abrasion,  but  the  elytra  are  some- 
what different  at  the  base,  the  prothorax  and  rostrum  are  nar- 
rower, and  the  colour  of  the  derm  is  different;  P.  inconspicuus 
has  distinctly  longer  elytra,  rostrum,  and  antennae.  In  some 
lights,  a  row  of  setae  may  be  traced  on  each  elytral  interstice. 
No  granules  are  traceable  on  the  prothorax  before  abrasion;  and 
where  the  disc  has  been  partly  abraded,  a  few  fairly  large  punc- 
tures are  in  evidence,  but  no  granules.  The  type  appears  to  be 
a  female. 

P0LTPHBADB8  8UBTBRRANEU8,  n.Sp. 

$.  Blackish,  some  parts  obscurely  diluted  with  red,  append- 
ages usually  entirely  reddish.     Densely  clothed  with  somewhat 
variegated  scales;  mixed  with  numerous  stout,  more  or  less  erect. 
setw. 
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Eyes  not  very  large,  and  almost  circular.  Rostrum  rather 
short,  apparently  non-carinate ;  apical  plate  subtriangular. 
Scap«9  moderately  long  and  lightly  curved,  thickened  towards 
apex;  first  joint  of  funicle  rather  stout,  as  long  as  second  and 
third  combined,  the  following  ones  transverse.  Prothorax  rather 
strongly  transverse,  sides  strongly  rounded  ;  with  numerous, 
small,  round  granules,  and  fairly  large  punctures,  but  all  more 
or  less  concealed  before  abrasion.  Elytra  briefly  elliptic-ovate, 
each  separately  rounded  at  base,  sides  rather  strongly  and  evenly 
rounded;  with  regular  rows  of  rather  large  punctures,  appearing 
very  small  through  clothing.     Length,  2-2|  mm. 

9.  Differs  in  having  somewhat  larger  elytra,  basal  segments 
of  abdomen  more  convex,  and  legs  somewhat  shorter. 

Hah. — Tasmania:  Hobart;  abundant  at  roots  of  beach-growing 
plants  in  July  (A.  M.  Lea). 

A  small  MaiidalotuS'Wke  form,  but  without  free  claws;  these 
at  first  appear  to  be  single,  but  on  very  close  examination  are 
seen  to  be  cleft  at  the  tip;  consequently  the  species  is  referable 
to  Polyphrades.  The  clothing  is  very  variable,  but  is  mostly  of 
a  muddy-brown,  more  or  less  conspicuously  variegated  with 
ashen  (sometimes  almost  white);  and,  in  certain  lights,  many 
of  the  paler  scales  frequently  havo  a  golden  gloss;  each  side  of 
the  prothorax  is  usually  clothed  with  a  conspicuous  pale  patch; 
on  the  elytra,  the  pale  spots  and  patches  vary  from  scarcely 
traceable  and  of  but  slight  extent,  to  very  conspicuous  and 
occupying  fully  one-third  of  the  surface;  the  sculpture  of  the 
upper  surface  of  the  rostrum  is  entirely  concealed  by  the  scales. 
The  derm  itself  is  often  reddish  in  parts,  especially  on  the  elytra 
and  undersurface;  the  legs  are  usually  conspicuously  reddish,  but 
the  femora  and  tibiae  are  sometimes  deeply  infuscated. 

Manda LOTUS  MiCROSCOPicus,  n.sp. 

Of  a  dingy  reddish-brown,  antennae  and  tarsi  paler.  Densely 
clothed  with  muddy-brown,  feebly  variegated  scales,  interspersed 
with  stout  setae. 

Rostrum  rather  short,  sculpture  of  upper  surface  entirely  con. 
cealed.     Scape  not  very  long,  somewhat  dilated  to  apex;    first 
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joint  of  funicle  stouter  and  longer  than  second,  the  others  all 
transverse.  Prothorax  almost  as  long  as  wide,  sides  rather 
strongly  rounded.  Elytra  elongate-subovate,  at  widest  about 
middle.  Two  basal  segments  of  abdomen  flat  in  middle.  Legs 
rather  short  and  stout;  front  coxee  lightly  but  distinctly  separated. 
Length,  2  mm. 

^a6.— N.S.W.:  Muswellbrook  (Dr.  K.  W.  Ferguson). 

A  minute  and  rather  narrow  species,  of  which  two  specimens, 
probably  males,  are  before  me;  its  size  alone  will  readily  dis- 
tinguish the  species  from  all  those  referred  to  K,  in  the  1914 
table  of  the  genus.  One  specimen  has  the  derm  considerably 
paler  than  the  other,  its  undersurface  being  no  darker  than  the 
legs.  The  setce  on  the  upper  surface  are  of  two  colours,  stra- 
mineous and  dark  brown,  the  paler  ones  being  stouter  and  more 
conspicuous  than  the  others.  On  abrasion,  the  pronotum  is 
seen  to  be  without  granules,  but  with  rather  dense  punctures; 
on  the  elytra,  the  punctures,  although  fairly  large,  are  entirely 
concealed,  their  places  being  marked  by  light  striation  of  the 
clothing. 

MaNDALOTUS    MAQNICOLLIS,  n.Sp. 

• 

$.  Blackish,  some  parts  obscurely  diluted  with  red;  antennae 
castaneous.  Densely  clothed  with  a.shen-grey  scales,  on  the 
elytra  mottled  with  brown:  with  numerous  setae. 

Rostrum  moderately  long,  median  carina  narrow  and  distinct 
throughout.  Antennae  rather  long  and  thin;  second  joint  of 
funicle  distinctly  longer  than  first.  Prothorax  almost  as  long  as 
wide;  sides  evenly  rounded,  with  a  narrowly  impressed  median 
line,  and  a  deeper  transverse  one  at  base;  with  numerous  rounded 
granules,  readily  traceable  through  clothing.  Elytra  slightly 
narrower  than  prothorax,  and  not  twice  as  long,  base  truncate, 
sides  parallel  to  beyond  the  middle;  with  regular  rows  of  large, 
partially  concealed  punctures ;  alternate  interstices  feebly  ele- 
vated, with  a  few  indistinct  scattered  granules,  but  some  fairly 
distinct  ones  on  suture.  Metastemum  and  abdomen  with  a  large 
excavation  common  to  both;  basal  segment  of  the  latter  with  a 
feeble  carina  in  middle  of  apex,  second  segment  with  a  rather 
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conspicuous  curved  carina  near  apex.  Front  coxcb  rather  widely 
separated;  femora  stout;  tibias  granulate,  the  front  pair  rather 
strongly  denticulate  on  lower  surface.     length,  5^  mm. 

/^o^.— N.S.W.  :  Taralga  (Dr.  E.  W.  Ferguson). 

In  the  latest  table  of  the  genus,*  would  be  associated  with 
M.  granulcUus  and  M ,  fuligineus^  but  readily  distinguished  from 
these  by  the  abdomen.  In  general  appearance,  it  is  something 
like  M,  piliventrisy  M,  caviventrisy  and  some  specimens  of  i/. 
ventralisy  but  with  the  abdomen  carinate;  the  only  other  de- 
scribed species  having  the  abdomen  transversely  bicarinate  is 
M.  bicarinatus,  but,  on  that  species,  the  carina  on  the  first  seg- 
ment is  much  more  distinct  than  on  the  second,  the  front  coxae 
are  much  closer  together,  and  the  size  is  very  much  less.  The 
excavation  on  the  undersurface  is  very  conspicuous,  but  less  so 
than  on  M,  /oveatus.  On  the  prothorax,  there  is  a  depressed 
seta  on  each  granule;  on  the  elytra,  the  setee  are  in  single  rows 
on  the  interstices,  but  the  four  lateral  ones,  except  at  the  tip, 
are  non-setose.  A  few  inconspicuous  granules  are  present  on 
the  elytra. 

Family  CERAMBYCTD^. 

UrACANTHUS   nLABRILINEATUS,  n.sp. 

^.  Dark  piceous- brown,  becoming  black  in  places;  elytra  with 
apical  two-thirds  light  castaneous.  Densely  but  somewhat 
irregularly  clothed  with  stramineous  pubescence,  very  dense 
along  undersurface  of  middle  femora. 

Head  with  median  line  deep  and  narrow,  base  rather  densely 
punctate.  Antennse  almost  extending  to  tip  of  elytra,  fourth 
to  tenth  joints  dilated  on  one  side  of  apex,  eleventh  about  one- 
third  longer  than  tenth,  slightly  notched  on  lower  side  near 
apex.  Prothorax  much  longer  than  wide,  base  about  one-fourth 
wider  than  apex,  sides  bisinuate:  transversely  corrugate  through- 
out, and  with  two  small  nodes  in  middle.  Elytra  moderately 
narrowed  from  shoulders  to  basal  third,  thence  parallel-sided 
almost  to  apex,  each  strongly  emarginate  and  acutely  bispinose 

*  Trans.  Roy.  Soc.  S.  Aust.,  1914,  p.29tt. 
56 
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at  apex,  the  sutural  spine  longer  and  more  acute  than  the  other; 
basal  third  with  dense  punctures  of  moderate  size,  the  inter- 
spaces with  small,  dense  ones,  elsewhere  with  very  small  punc- 
tures.    Length,  25  mm. 

Hah. — Western  Australia  :  Mullewa  (Miss  J.  F.  May). 

In  some  respects  close  to  M.  sim%dan»^  but  tips  of  elytra 
bidentate,  subhumeral  markings  partially  clothed,  and  each 
elytron  with  five  glabrous  lines.  Each  elytron,  to  the  naked 
eye,  lias  a  large  dark  subhumeral  patch,  on  which  the  clothing 
is  sparse  in  places,  but  the  space  between  the  patches  is  quite  as 
dark  as  the  patches  themselves;  although,  being  densely  clothed, 
its  colour  is  normally  concealed;  from  each  of  the  subglabrous 
patches,  three  glabrous  lines  extend  almost  to  the  apex;  the 
suture  and  the  margin  are  also  narrowly  glabrous.  On  the  pro- 
thorax,  the  clothing  has  a  somewhat  loose  appearance,  but  is 
condensed  into  two  fairly  conspicuous  oblique  lines. 

Uracanthus  inkrmis,  n.sp. 

$.  Reddish-castaneous.  Densely  but  irregularly  clotlied  with 
pale  pubescence,  four  hind  femora  conspicuously  clothed  along 
middle  of  undersurface. 

Head  with  median  line  narrow  and  abruptly  terminated  before 
base,  the  latter  densely  granulate-punctate ;  clypeus  densely 
punctate,  suture  deep  and  semicircular.  Antennse  terminated  a 
short  distance  before  apex  of  elytra,  most  of  the  joints  very 
feebly  produced  on  one  side  at  apex,  eleventh  about  one-third 
longer  than  tenth.  Prothorax  distinctly  longer  than  wide,  base 
very  little  wider  than  apex,  sides  feebly  dilated  at  middle; 
strongly  transversely  corrugated,  but  the  corrugations  more  or 
less  interrupted  before  middle,  each  side  of  middle  with  a  small, 
round  nodule.  Elytra  very  little  (except  near  base  not  at  all) 
wider  than  prothorax,  sides  feebly  diminishing  in  width  to  basal 
fourth,  thence  parallel -sided  to  apex,  where  each  is  evenly 
rounded;  with  several  scarcely  visible  longitudinal  elevations; 
punctures  very  minute.     Length  ((J9),  22-26  mm. 

9  Differs  in  having  somewhat  shorter  antennae,  wider  abdo- 
men, and  femora  not  densely  clothed  along  undersurface. 
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/^a6.— Queensland  :  Cairns  (E.  Allen),  Endeavour  River  (C. 
French). 

In  general  appearance,  strikingly  close  to  U.  bivittatus,  but 
with  tips  of  elytra  quite  strongly  rounded,  without  the  least 
traces  of  notches  or  spines.  The  prothorax  has  four  conspicuous 
lines  of  subochreous  pubescence,  with  the  intervening  spaces 
highly  polished  and  almost  glabrous;  but  just  outside  of  the  sub- 
median  line,  there  are  two  small  spots  of  clothing;  the  median 
subglabrous  space  is  unusually  wide.  On  each  elytron,  a  fairly 
wide  glabrous  line  commences  on  each  shoulder,  and  is  traceable 
almost  to  apex;  but,  from  about  the  middle,  it  is  distinctly 
narrowed  and  lightly  clothed.  The  false  suture  of  the  eleventh 
joint  of  antennte  is  quite  distinct  on  two  of  the  specimens  before 
me,  and  traceable  on  the  other.  The  corrugations  of  the  pro- 
thorax  are  strong,  but,  along  the  middle,  the  surface  (except  at 
base  and  apex)  is  smooth  and  shining. 

UrACANTHUS    HALBFICU8,  n.Sp. 

^.  Picco-castaneous,  elytra  and  parts  of  appendages  somewhat 
paler.  Densely  clothed  with  short  sti*amineou8  pulwscence, 
Ixjcoming  almost  golden  on  head  and  prothoi-ax,  on  the  latter 
condensed  into  conspicuous  vittn^,  leaving  three  polished  and 
almost  glabrous  spaces;  sterna  with  almost  golden  pubescence, 
somewhat  longer  and  darker  than  on  abdomen. 

IJfiad  with  median  line  very  narrow;  clypeus  with  moderatiily 
dense,  partially  concealed  punctures,  suture  deep  and  .semicircular. 
Antenna?  long  and  thin,  fully  two  joints  passing  elytra,  most  of 
the  joints  rather  acut<;ly  pnKluced  on  one  side  at  apex,  eleventh 
al)out  one  fourth  longer  than  tenth.  Prothoriix  about  twice  as 
long  as  the  apical  width,  but  this  much  less  than  that  of  the  base, 
sides  somewhat  dilated  in  middle,  surface  gently  undulating  and 
smooth.  Elytra  considerably  wider  than  prothorax,  each  at  apex 
semicircularly  emarginate  and  strongly  bispinose,  each  with  two 
feeble  elevations  and  remnants  of  a  thinl;  Imsal  third  with  dense 
and  fairly  coarse  punctures,  becoming  much  smaller  to  middle, 
thence  with  very  small  ones  only.     Length  ((J$),  25-32  mm. 
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9.  Differs  in  having  anteniite  terminated  before  apex  of  elytra, 
with  their  Bermtioiiii  Icki*  pfonuunced,  elytra  longer  and  wider, 
with  xnialler  puaututtH  about  base,  abdomen  larger,  and  tegs 
somewhat  shorter,  with  thinaer  tarsi. 

Hah. — Tasmania  :  Sprent  (A.  M,  Lea). 


UmcaiUhtui  tHoleJiciu,  n.Bp. 
The  widely  glabrous,  median  portion  of  pronotum,  without 
traiisverso  or  irmgular  corrugations,  anil  wide,  iiimiaculate  elytra, 
each  conspiuuouxly  bispinose  at  apex,  readily  distinguish  this 
from  all  previously  described  species,  llie  elytra  are  uniformly 
clothed  throughout,  exeept  that,  on  each  side  of  the  scutellum, 
the  pubescence  is  slightly  longer  and  more  brightly  coloured  than 
elsewhere;  the  glabrouH  median  space  on  the  pronotum  is  about 
twice  the  width  of  the  lateral  ones;  there  is  a  cluster  of  eoarse 
punctures  on  each  side  of  the  elypeus,  but  they  are  normally 
almoGt  concealol.  ITie  clothing  of  the  underHurface  of  the  four 
hind  femora  of  tht;  male  is  rather  denser  than  on  the  female,  but 
is  not  conspicuously  different  as  on  so  many  species  of  the  genus. 
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A  hazelnut-hedge  at  Sprent  was  practically  destroyed  by  larvse 
of  this  species,  and  the  specimens  described  were  reared  from 
sections  of  the  affected  ti-ees. 

Ur ACANTHUS    VENTRALIS,  n.Sp. 

(J.  Reddish-castaneous.  Rather  densely  clothed  with  whitish 
pubescence;  four  hind  femora  along  middle  of  undei-sui-face  with 
dense  subochi'eous  clothing;  three  basal  segments  of  abdomen 
each  with  a  conspicuous  round  medio-apical  spot,  on  which  the 
clothing  is  somewhat  darker  and  longer  than  on  the  adjacent 
parts. 

Head  with  median  line  deep  and  narrow;  clypeus  with  dense 
irregular  punctures,  suture  partially  concealed.  Antennw  dis- 
tinctly passing  elytra,  third  joint  lightly,  fourth  to  tenth  trian- 
gularly pi-oduced  on  one  side  at  apex,  eleventh  about  one-fourth 
longer  than  tenth.  Frothorax  much  longer  than  wide,  base  not 
much  wider  than  apex,  sides  strongly  and  almost  evenly  rounded 
in  middle,  strongly  transversely  corrugated,  but  aci'oss  middle 
irregular.  Elytra  distinctly  wider  than  prothorax,  tips  evenly 
iH>unded  but  suture  strongly  spinose ;  each  with  two  feebly 
elevated  lines  and  remnants  of  two  others;  basal  thiixl  with 
dense  and  coai-se  punctures,  i-apidly  becoming  smaller  to  middle, 
and  dense  and  small  posteriorly.     Length,  17  mm. 

Hob. — Western  Austmlia:  Mullewa  (Miss  J.  F.  May). 

In  general  apj)earance,  fairly  close  to  U,  strujosns  and  U. 
nlbatfdf,  and  with  somewhat  similar  abdominal  clothing  to  the 
males  of  those  species,  but  each  elytron  unispinose  instead  of 
bispinose,  prothorax  with  more  uniform  clothing,  the  lateral  node 
more  obtuse  and  more  distant  from  the  base,  aniennie  consider- 
ably longer,  etc.  It  is  allied  to  (/.  suturalis,  but  is  paler,  pi*o- 
thorax  with  sides  more  evenly  rounded,  each  with  four  lines  of 
pale  clothing,  with  the  interspaces  spai*sely  clothed  (on  b\ 
tfutnndui  the  lines  of  clothing  are  more  numerous,  and  the  inter- 
spaces are  glabrous),  but  in  particular  by  the  curious  abdominal 
clothing. 
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UrACANTHUS    C0RRUGIC0LLI8,  n.8p. 

^.  Piceous-browii,  ulyti-a  and  parts  of  appendages  paler.  Moder- 
ately densely  clothed  with  ashen  pubescence,  somewhat  shorter 
and  sparser  on  elytra  than  elsewheitj;  middle  femora  densely 
clothed  along  middle  of  undersurface. 

IJettd  with  median  line  deep  and  narrow;  clypeus  with  dense, 
irregular  punctui-es,  sutui*e  deep  and  triangular.  Anteniiw  ex- 
tending to  tip  of  elytra,  fifth  to  tenth  joints  tnangularly  pi-o- 
duced  on  one  side  at  apex,  eleventh  about  one-fourth  longer  than 
tenth.  Prothorax  moderately  long,  base  distinctly  wider  than 
apex,  sides  subangular  about  middle;  strongly  transversely  corru- 
gated, but  irregular  and  with  a  few  small  nodes  across  middle. 
Elytra  distinctly  wider  tliAn  prothorax,  moderately  deci^easing 
in  width  to  basal  fourth,  each  moderately  notched  at  apex,  with 
the  suture  spinose;  densely  and  minutely  punctate.  Length, 
26  mm. 

Hah. — Western  Austi'alia :  MuUewa  (Miss  J.  F.  May). 

A  rather  dark  species  of  moderate  size,  with  elytra  lightly  but 
uniformly  clothed,  and  without  distinctly  elevated  lines;  eacli  is 
unispinose  only,  as  the  outer  portion  of  the  apical  notch  is  quite 
evenly  rounded;  the  prothoracic  corrugations  are  unusually  strung. 

Uracanthus  ater,  n.sp. 

(J.  Deep  black,  part  of  elytra  very  obscurely  diluted  with  i^. 
M(xlerately  clothed  with  ashen  pubescence,  four  hind  femora 
along  middle  of  undersui'face  with  dense,  conspicuous  clothing. 

Ilf'dd  with  median  line  very  narrow;  clypeus  with  a  few  large 
punctures,  its  suture  semicircular.  Antennae  slightly  pansing 
elytra,  fifth  to  tenth  joints  triangularly  produced  on  one  side  at 
apex,  eleventh  one-third  longer  than  tenth.  Prothorax  not  much 
longer  than  Imsal  width,  which  is  somewhat  greater  than  that  of 
apex,  si(k»s  angulate  in  middle;  strongly  and  irregularly  corru- 
gated, with  some  small  nodes  across  middle.  Elytra  not  much 
wider  than  prothorax,  parallel-sided  from  about  l)asal  third,  each 
rounded  at  apex,   but   slightly   notched  near  suture,  .with    the 
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suture  briefly  spinose:  densely  and  rather  finely  punctate,  and 
with  very  feeble  elevated  lines.     Length,  2 1  mm. 

Hab. — Central  Australia  (H.  Hacker). 

Structurally  close  to  the  preceding  specie^s,  but  much  darker, 
elytra  with  rather  coarser  (although  not  large)  punctures,  pro- 
thoracic  corinjgations  more  iri^egular,  and  hind  femora,  jis  well  as 
the  middle  pair,  with  dense,  masculine  clothing.  The  putrescence 
on  the  head  is  dense,  on  the  prothorax  it  is  longer  and  spai^ser, 
on  the  elytra  it  is  rather  short  and  sparse  (the  type  evidently  has 
the  base  of  the  elytra  somewhat  abraded),  on  the  sterna  it  is 
very  dense. 

Earinus  bimaculatus,  n.sp. 

J".  Head,  antenme,  and  legs  black,  with  a  more  or  U»ss  brassy- 
green  gloss;  t»lytra,  mesosternum,  metasternum,  l>a.sal  and  apical 
segments  of  alxiomen,  and  tips  of  the  othei*s  metallic  bluish-green; 
prothorax  (two  large  spr)ts  excepted)  and  most  of  the  three 
median  segments  of  abdomen  flavous.  Clothed  with  long, 
stmggling,  black  and  ashen  hairs,  third  and  fourth  segments  of 
alxlomen  wvch  with  a  rounded,  medio-apical  sjmce  w  ith  very  dense, 
sooty  pul)ei*cence. 

IJead  with  very  dense  and  rather  coai*se  punctures,  but  becom- 
ing sparse  in  front.  Four  basal  joints  of  antenna?  shining  and 
with  distinct  punctures,  third  as  long  jus  fii-st  and  much  longer 
than  fourth,  eleventh  slightly  longer  than  tenth.  Prothorax 
very  little  wider  at  base  than  at  ajK'x,  from  alxjut  middle  strongly 
dilated  towards  base,  but  abruptly  narrowed  before  same;  with 
sparsely  and  irregularly  distributed  punctures,  mostly  of  moderate 
size.  Elytra  very  little  wider  than  widest  part  of  prothorax, 
rather  strongly  narrowed  to  beyond  the  middle,  each  s(miewhat 
acute  at  apex  ;  with  dense  and  rather  coarse  punctures,  but 
shoulders  and  extreme  Iwise  with  sparse  and  small  ones.  Lt^gn 
mcKlerately  long  and  thin,  and  with  distinct  punctures.  Length, 
14  mm. 

Hab. — Tasmania :  Huon  Uiver  (A.  M.  ljt*a),  unique. 
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The  genus  is  now  first  recorded  from  Tasmania;  the  species  is 
allied  to  E,  mimuliiSy  but  the  elytra  are  non-fasciate  and  pro- 
thorax  hi  maculate.  The  spots  on  the  pro  thorax  are  large, 
blackish-brown,  slightly  nearer  the  base  than  apex,  and  slightly 
nearer  the  sides  than  middle;  the  long  hairs  on  the  antennae  do 
not  extend  beyond  the  sixth  joint,  on  the  elytra  the  clothing  is 
sparser  and  paler  than  on  the  prothorax.  The  elytral  punctures 
are  not  in  regular  series;  although  with  an  irregular  lineat^ 
arrangement  in  places,  they  are  coarsest  at  about  one-fifth  fn)m 
the  base;  at  about  one-fifth  from  the  apex,  there  is  a  feebly 
elevated  (somewhat  purplish)  irregular  transverse  elevation,  im- 
mediately beyond  which  the  punctures  decrease  in  size. 

Earinus  humeralis,  n.sp. 

Flavous;  head  between  eyes,  clypeus,  a  large  spot  on  each  side 
of  middle  of  prothorax,  scutellum,  shoulders,  apex  and  a  post- 
median  fascia  on  elytra,  mesostemum,  most  of  rnetastemum,  legs 
(base  of  femoi*a  and  parts  of  coxie  excepted)  and  antennse  (Ixase 
of  third,  fourth,  and  fifth  joints  excepted)  black  or  blackish. 
Clothed  with  long,  straggling,  blackish  and  ashen  hairs;  elytra, 
in  addition,  with  short,  pale,  and  rather  sparse  pubescence. 

/lead  with  very  dense  and  rather  coarse  punctures,  but  becom- 
ing sparser  and  smaller  on  clypeus;  median  line  narrow  and  deep. 
Antennte  moderately  thin,  four  basal  joiiits  shining  and  with 
distinct  punctures,  third  joint  slightly  longer  than  first  and  much 
longer  than  fourth,  fifth  distinctly  longer  than  fourth  and  sixth, 
eleventh  longer  than  tenth.  Prothorax  with  basal  and  apioal 
fourths  comparatively  narrow  and  parallel-sided,  the  intervening 
space  strongly  dilated  towards  base,  but  abruptly  narrowed 
before  same;  with  punctures  varying  from  sparse  and  small  to 
moderately  dense  and  coarse.  Elytra  very  little  wider  than 
widest  part  of  prothorax,  moderately  narrowed  to  basal  third; 
with  dense  and  rather  coarse  punctures,  becoming  smaller  pos- 
teriorly, and  much  sparser  on  shoulders  and  about  extreme  base. 
Legs  moderately  long,  and  with  distinct  punctures.  Length, 
10  mm. 
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//aZ».— Queensland:  Townsville  (H.  H.  D.  Griffith). 

Allied  to  E.  pictutf^  but  prothorax  with  two  disconnected  spots 
(rounded  in  front  and  angular  behind),  each  shoulder  with  a 
black,  isolated  patch,  and  basal  half  of  third,  fourth,  and  fifth 
joints  of  antennte  pale.  The  postmedian  fascia  on  the  elytra  is 
slightly  longer  than  the  ilavous  portion  between  it  and  the  apex. 
The  long  hairs  on  the  antennse  do  not  extend  beyond  the  fifth 
joint.     The  abdomen  is  missing  from  the  type. 

Two  specimens  of  this  species  in  Mr.  Griffith's  collection  are 
in  perfect  condition;  on  each  of  them  the  abdomen  is  of  a  bright 
red  with  a  large  black  spot  on  the  side  of  each  segment,  except 
of  the  posterior  one,  which  is  black  throughout,  except  for  a 
narrow  medio-basal  portion;  the  four  basal  segments  have  each  a 
conspicuous  patch  of  golden  hairs  on  each  side  posterior  to  the 
black  spots.     They  are  probably  males. 
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AUSTRALIAN  TABANID.E[DipteraI     No.ii.* 

By  Frank  H.  Taylor,  F.E.S. 

(From  the  AMstraiian  Institute  of  Tropical  Medicine^  Toicnsville.) 

The  present  paper  contains  the  descriptions  of  a  new  genus 
and  twelve  new  species,  a  change  in  the  names  of  two  species, 
with  notes  and  additional  localities  for  previously  known  forms. 
The  egg  mass  of  SUmus  auatralia  Ricardo,  is  also  described. 

The  new  species  are  distributed  in  the  following  genera : — 
Diatomtn^tra  (one),  CorizoneHra{oue\  Elaphromyia{g.  et  sp.n.), 
Silviiis  (two),  and  Tahaniis  (seven). 

The  type-specimens  have  been  deposited  in  the  Institute 
collection. 

Subfamily  Panoonin^. 
Erbphopsis  guttata  Donovan. 

Gener.  Illustr.  Ent.,  i.,  Hym.  et  Dipt.  (1805);  Ricardo,  Ann. 
Mag.  Nat.  Hist.  (8),  xvi.,  p. 26  (1915). 

Ilah, — Eidsvold,  Queensland  (Dr.  Bancroft). 
For  synonymy,  see  Ricardo. 

Erephopsis  bancrofti  Austen. 

Ann.  Mag.  Nat.  Hist.  (8),  ix.,  p.2  (1912). 
Hah. — Eidsvold,  Queensland  (Dr.  Bancroft). 

Erbphopsis  aurbohirta  Ricardo. 

Ann.  Mag.  Nat.  Hist.  (7),  v.,  p.ll6,  PI.  i.,  fig.lO  (1900);  op, 
ciL,  (8),  xvi.,  p.23(1915). 

IJctb, — Kuranda,  Queensland  (F.  P.  Dodd). 

*  Continued  from  Vol.  xl.,  p.806,  1915(1916). 
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DiATOMINRURA  CROCRA,  Sp.n. 

Length,  $,  8-9;  9,  8-85  :  width  of  head,  ^,  3-3*5;  9,  3:  length 
of  wing,  (J,  7-8;  9,8:  width  of  front  at  vertex,  0  5;  length  of 
proboscis,  2*5  iiim. 

(J.  Ilficui  oi-ange-buff',  beard  similar;  first  two  segments  of 
antenme  dull  golden;  the  first  swollen,  about  twice  the  length  of 
second,  and  clothed  with  fairly  long,  orange-buff  hairs;  second 
about  two-thirds  the  width  of  the  first,  and  clothed  with  fairly 
long,  black  hairs;  tliird  oi*ange,  annuli  black;  palpi  pale  orange, 
slender,  tapering  to  a  point,  clothed  with  fairly  long,  orange  hairs, 
with  a  few  black  ones  at  the  apex,  about  one-third  the  length  of 
the  proboscis,  the  latter  black;  eyes  black,  pubescence  bhick. 

Th<yra.r  densely  clothed  with  fairly  long,  orange-buff  and  black 
hairs;  seutellum  and  pleura*  densely  covered  with  oi-ange-buft* 
hairs. 

Abdomen  darker  than  thoi-ax,  clothed  with  short,  orange-buff 
and  black  hairs,  with  a  median,  fairly  bixiad,  orange-coloured 
stripe  extending  the  full  length  of  the  alxiomen,  apex  blackish, 
with  a  few  black  hail's;  venter  bright  orang(»-buff. 

Winya  with  the  inner  two-thirds  almost  hyaline,  ivst  smoky: 
veins  brown,  costa  black;  stigma  dark  brown,  elongate,  conspi- 
cuous, squamw  clear.     Haltei'es  with  pale  stems  and  dark  knolxs. 

Leys :  fore-  and  mid-femora,  and  tibia?  oi-ange-buff;  first  tarsals 
bi-ownish,  with  black  apices;  i*est  black,  with  narrow,  pale,  basal 
rings;  hind  tibiio  and  basal  half  of  the  first  tarsals  brown,  femoi*a 
clothed  with  orange-coloured  hairs,  apical  half  of  the  first  tarsals 
and  tarsi  two  to  five  black;  spurs  on  mid-  and  hind-tibite  black, 
prominent. 

9.  Similar  to  ^,  but  not  so  brightly  coloured.  Front  orange- 
buff,  with  numerous,  erect,  black  hairs;  no  frontal  callus;  ocellar 
triangle  darker  than  front,  ocelli  prominent;  abdomen  chocolate- 
brown,  clothed  with  black  hairs,  with  a  dull,  median,  orange-bufif 
stripe  the  full  length  of  the  abdomen;  venter  paler  than  in  the^. 

JIab. — Queensland  :  Kuranda  (F.  P.  Dodd),  Cairns  (F.  H. 
Taylor). 
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A  very  handsome  and  distinct  little  species,  unlike  any  other 
with  which  I  am  acquainted. 

DiATOMiNEURA  BREViKOSTRis  Macquart. 

Dipt.  Exot.,  Suppl.  iv.,  p. 326  (1842)  [Pnm/onia]  ;  Ricai-do, 
Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.28(1915). 

Ilab. — Queensland:  Montville  (Dr.  Turner),  Kuranda  (F.  P. 
Dodd  and  F.  H.  Taylor). 

I  am  indebted  to  Mr.  Austen  for  the  identification  of  this 
species,  which  is  apparently  a  common  one  at  Kuranda. 

DiATOMiNEURA  viOLACEA  Macquart. 

Dipt.  Exot.,  Suppl.  iv.,  p.326,  PI.  xi.,  fig. 3  (\ 8^9)  [Pmu/onia]\ 
Ricardo,  Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.30(1915). 

I/ab. — Q. :  Mount  Tambourine  (W.  W.  Froggatt),  Barron  Falls 
(F.  H.  Taylor). 

The  specimens  from  Mount  Tamliourine  agr(»e  perfectly  with 
those  from  Kuranda,  a  district  where  it  is  a  fairly  common 
species. 

CORIZONEURA    KURANDA,  Sp.n. 

9.  Length,  13-15;  width  of  head,  4-5;  width  of  front  at  vertex, 
0-4-0*6;  length  of  wing,  11*5-13  mm. 

Head',  face,  cheeks,  and  front  grey,  face  and  cheeks  with  short, 
white  hairs,  beard  white  ;  frontal  callus  black,  spear-shaped, 
gradually  tapering  to  a  fine  point,  reaching  the  ocellar  triangle; 
the  latter  dark,  with  a  golden  tinge,  ocelli  prominent;  subcallus 
grey;  antennse  and  palpi  black,  first  and  second  segments  of  the 
former  densely  clothed  with  black  hairs,  third  with  the  base  tri- 
angular, palpi  about  two-thirds  the  length  of  the  proboscis,  the 
latter  short,  black;  eyes  black,  inner  margins  parallel. 

Thorax,  grey,  with  three,  well-defined,  black  stripes,  clothed 
with  semi-erect,  grey  bail's;  scutellum  dusky-brown,  with  a  narrow, 
posterior,  grey  margin,  clothed  with  grey  hairs,  posterior  fringe 
grey,  fairly  long;  pleurte  black,  with  grey  tomentum,  and  fairly 
long,  grey  hair. 
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Ahdoniefi  mahogany- red,  becoming  darker  toward  the  apex, 
clothed  with  black  hairs;  first  segment  dark,  fii^st  six  segments 
with  median,  triangular,  white,  apical  flecks;  second  segment 
with  a  border  of  black  round  the  whit«  fleck;  all  the  segments 
with  lateral,  greyish-white  spots,  those  on  the  first  and  second 
largest;  in  addition,  there  are  narrow,  apical,  grey  bands  to  all 
the  segments;  venter  black,  first  three  segments  pale,  tinged 
with  black,  second  to  the  apex  all  with  grey- white,  apical  banding. 

Wifujtf  smoke-coloured,  except  the  discoidal  and  inferior  basal 
cells,  which  are  clear;  veins  dark  brown;  stigma  brown,  elongate, 
inconspicuous;  squamie  clear.  Halteresdark  brown;  no  appendix 
to  upper  branch  of  third  long  vein. 

Legs  black,  femora  densely  ct>vered  with  short,  grey  hairs; 
tibiie  similarly  covered  with  black  ones;  spurs  on  mid-  and  hind- 
tibi»  black,  conspicuous. 

Hab.—Q. :  Kuranda  (F.  P.  Dodd),  Cairns  (F.  H.  Taylor). 

A  striking  species  owing  to  the  general  resemblance  to  species 
of  the  genus  Tabamnfj  being  not  unlike  sonic  of  the  northern 
forms  of  that  genus. 

Elaphromvia,  gen.nov. 

Ocelli,  and  spui-s  on  hind-tibia*  present.  Antennte  with  six 
divisions  to  the  third  joint,  with  the  last  two  divisions  indistinct, 
which  is  broad  and  TahauH^f-like  at  the  base,  tli^e  first  segment 
almost  bell-shaped,  about  half  as  wide  again,  laterally,  at  the 
a{)ex,  second  segment  about  one-thinl  the  length  of  the  first. 
Palpi  very  small,  cylindrical,  about  one-fourth  the  length  of  the 
pix>lK)scis,  the  latter  comparatively  long.  Wings  with  all  pos- 
terior cells  oi>en;  no  appendix. 

Type,  A',  carter i  Taylor.      9  unknown. 

Elaphromvia  carteri,  sp.n. 

^.  Length,  21;  width  of  head,  5;  length  of  wing,  16;  length  of 
aUlomen,  14;  gi'eatest  width  of  thorax,  4*5  nnn. 

Head:  subcallus  yellow,  clothed  with  yellow  tomentum  and 
scattered  golden  haii-s;  face  and  cheeks  orange,  the  former  pro- 
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duced  into  a  large,  blunt  tubercle  between  the  antennae  and  palpi, 
cheeks  and  undersurfaceof  head  densely  clothed  with  fairly  long, 
orange-coloured  hairs;  antennce  testaceous,  first  and  second  seg- 
ments densely  clothed  with  fairly  long,  mixed,  black  and  oi^ange 
hairs;  base  oJ  third  segment  broadly  triangular,  with  scatt^^i-ed, 
short,  black  and  golden  hairs;  palpi  very  short,  two- jointed, 
cylindrical,  densely  clothe<l  with  long,  black  hairs;  apical  segment 
testaceous;  eyes  black,  shining,  facets  small,  nude;  proboscis  dark 
brown,  apex  and  upper  basal  two-thirds  testaceous. 

Thoi'(w  with  thi*ee,  fairly  broad,  black  strii)es,  yellowish  on 
each  side  of  the  median  one,  and  orange  laterally,  clothed  with 
golden  hairs;  pleuiw  black,  clothed  with  golden  tomentum,  and 
scattered,  golden  hairs;  soutellum  similar  to  thorax. 

AbditmeM  as  wide  as  thorax,  becoming  narrower  toward  the 
apex;  first  five  segments  pale,  the  first  and  second  with  fairly 
large,  median,  black  spots  as  broad  as  the  segments,  and  black, 
lateral  patches  also;  thiixi  to  fifth  segments  with  bi*oad,  black, 
basal  banding,  expanding  laterally,  and  clothed  with  short,  golden 
hail's;  venter  with  first  segment  pale,  second  with  two,  basal  and 
apical,  pale  si)ots;  third  to  fifth  black,  with  pale,  apical  ones; 
sixth  with  a  narmw,  black  band,  rest  of  segment  and  remaining 
ones  testaceous;  all  segments  with  a  lateral  fringe  of  orange- 
coloured  hairs. 

Leys  tcjstaceous,  spurs  on  the  mid-tibiie  stout,  black,  those  on 
hind-tibiaj  testaceous  and  slenderer  ;  the  claws  black,  sickle- 
shaped,  fairly  large. 

friri^i*  orange-yellow;  veins  brown,  except  the  subcostal,  which 
is  reddish;  the  apex  and  inner  margin  to  the  base  of  the  marginal 
cells  dusky,  pale  on  the  axillary  cell;  a  pale  spot  in  the  middle 
of  the  cubital  cell,  the  discoidal  and  inferior  basal  pale,  also  the 
basal  half  of  the  anal  cell.     Ualteres  orange. 

//«&.— Q. :  Kuranda  (F.  P.  Dodd). 

Described  from  a  single  specimen.  A  second  specimen  was 
submitted  to  Mr.  Austen,  who  informed  me  that  it  belonged  to 
a  new  genus  and  species  allied  to  Oaca  (subgenus  Corloneura). 
It  is  an  easily  i^ecognised  species  on  account  of  its  abdominal 
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markings,  and  extreme  length  in  pix>portion  to  tlie  width  <if  the 
thui'ax. 

It  affords  me  great  pleasure  to  associate  the  name  of  my 
friend,  Mr.  H.  J.  Carter,  with  this  striking  species. 

SiLVIUS   ATER,  sp.n. 

9.  Length,  13-14;  width  of  head,  4;  width  of  fmnt  at  vertex, 
0*5;  length  of  wing,  12-13  mm. 

If  end:  fi'ont  ashen-grey;  frontal  callus  s|>ear-shaped,  dull  black, 
tumid,  with  a  fairly  deep,  median  groove  on  its  apical  half,  about 
two-thirds  the  width  of  front  at  its  base;  ocellar  triangle  dark 
brown,  prominent,  oc^elli  black;  face  ashen-grey;  antenn»  pitch 
black;  first  two  si'gments  clothed  with  black  hairs,  base  of  the 
third  broadly  triangular,  forming  an  obtuse  angle  on  its  upper 
edge;  palpi  black,  nearly  as  long  as  proboscis,  the  latter  black; 
eyes  black,  nude,  their  inner  margins  parallel. 

Thora.v  black,  denuded,  with  traces  of  black  and  yellowish 
liaii's  on  the  sides:  scutellum  denuded;  pleune  black. 

Abdottu>n  black,  clothed  with  short,  black  hairs;  first  segment 
biH)adly  marked  with  grey  at  the  apex  and  on  the  sides,  second 
segment  with  the  grey  not  so  prominent  on  the  sides,  remaining 
segments  with  narrow,  more  or  less  distinct,  apical  bands;  venter 
black,  segments  two  to  four  with  narmw,  white,  apical  bands, 
five  to  apex  with  pale,  narrow,  apical  bands. 

]Vhi(/M  black,  a  semitransparent  streak  in  the  cubital  cell  along 
pai-t  of  the  thii*d  long  vein,  the  apical,  first  to  fouilh  pi>sterior, 
the  discal  and  inferior  ImNal  cells  with  semitransparent  spits;  no 
appendix  to  upper  bi'anch  of  the  thii"d  long  vein. 

/y^f/tf  black,  spurs  on  mid-  and  hind-tibiie  ctmspicuous. 

J/ab. — Northern  Territory:  Brock's  Creek  and  Mary  River  (G. 
F.  Hill). 

An  easily  i-ecogniswi  species,  and  very  different  from  other 
Australian  forms  on  account  of  its  general  black  colour,  and 
abdominal  markings. 

Co^ype  in  Coll.  Hill. 
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SiLVIUS   SUBLURIDU8,  sp.n. 

9.  Length,  12,"  width  of  head,  5;  widtli  of  front  at  vertex,  0'75, 
length  of  wing,  10  mm. ' 

Head:  frf>nt  brown,  black  when  denuded;  fi-ontal  callus  a  nniall 
plug,  black,  shining,  tumid,  about  three-fourtlis  as  wide  as  the 
front,  base  a  short  distance  from  the  subcallus,  apex  ending  in  a 
blunt  pt)int  ;  subcallus  shining  black,  protuberant  ;  first  and 
second  segments  of  antenn:w  yellowish,  clothed  with  nuniei-ous 
black  hairs,  markedly  so  on  their  dorsal  apices,  fii-st  cup-sliajied, 
second  very  small,  third  reddish,  its  l)ase  fairly  large  and  bi-oad; 
palpi  pale  ivddish,  nearly  the  length  of  the  proboscis,  tlie  latter 
black;  eyes  bare,  inner  margins  slightly  converging  toward  their 
bases. 

7%<>rce.f  slate  coloured,  denuded,  with  traces  of  short,  golden 
hairs;  scutellum  similar;  pleuiw  slate-coloui'ed,  with  scattei*ed, 
grey  hairs. 

Ahdimum  yellowisli-bixjwn,  the  two  apical  segments  darker; 
basal  segments  of  venter  paler  than  doi'sum,  penultimate  and 
apical  segments  blackish. 

Leys:  basal  half  of  femora  slate-coloui^ed,  the  remainder  and 
tibiiv  reddish,  the  former  clothe<]  with  gi*ey  hairs,  the  latter  with 
short,  black  ones;  fore-tarsi  black;  mid  and  hind  dusky;  spurs  on 
mid-tibite  bla^ck,  conspicuous;  hind  ones  pale,  inconspicuous. 

Wiiufs  clear,  veins  dark  except  the  sulx^ostal,  which  is  yellowish; 
stigma  yellowish;  all  posterior  cells  widely  open;  no  ap[>endix. 

Hab, — Northern  Territory:  Darwin  (G.  F.  Hill). 

A  sjKjcimcn  closely  resembling  *V.  luridiis  Walker,  fi-om  Port 
Stephens,  N.S.W.,  but  differing  in  the  antenna*,  legs,  etc.  Dc- 
scril>ed  from  a  single  specimen,  sent  by  Mr.  Hill,  labelled  "taken 
on  horse,  eyes  bixjwn.'* 

SiLVius  DODDi  llicardo. 

Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.261  (1915). 
Hab.—Q, :  Kuranda  (F.  P.  Dodd). 
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S1LVIU8  FRONTALIS  Ricardo. 

Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.262(1915). 

Hab.—^.  Temt4>ry:  Darwin  and  34-Mile  Siding  (G.  F.  Hill). 

This  appears  to  l)e  i*ather  a  comtnun  sjjecies. 

S1LVIU8  INDI8TINCTUS  Ricai-do. 

Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.262(1915). 

riab.—Q.:  Ching  Do  (F.  H.  Taylor),  Bowen. 

ITiis  would  appear  to  be  a  widely  distributed  species,  as  it  was 
desciibed  fi-oni  the  Adelaide  River,  and  Pahnerston,  Noi*thern 
Territory. 

SiLVius  AU8TRALI8  Ricardo. 

Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.263(1915). 

The  eggmass  of  this  species  is  very  long  and  nan-ow,  measuring 
29  mm.,  by  an  average  of  1*5  mm.,  and  contains  a  very  large 
number  of  eggs,  which  ai*e  a  light  amber-brown,  cylindrical,  and 
pointed  like  a  cigar  at  the  apex,  and  measure  1*3  x  0'2mm.(vix). 

They  wei-e  found  on  a  blade  of  grass  overhanging  a  small, 
sandy  ci-eek  in  Townsville,  just  as  tlie  fly  had  finished  laying 
them.     It  is  a  common  species  at  Ching  Do  and  Kuranda. 

IInh,—q. :  Eidsvold  (Dr.  Bancroft),  Townsville,  Ching  Do  (F. 
H.  Taylor),  Kumnda  (F.  P.  Dodd). 

Subfamily  T  A  B  a  N  i  N  ^E. 
Group  iv.  Forehead  with  no  callus. 

Tabanus  (;riskohirtus,  sp.n. 

9.  Ticngth,  11'5'13*75;  width  of  head,  4-4'5;  width  of  fix)nt  at 
vertex,  0*5-0*75;  length  of  wing,  9*5-11  mm. 

J/ead:  face  and  cheeks  grey,  Ix^ird  white;  front  ci*eamy,  with 
numerous  black  hairs  ;  frontal  callus  absent  ;  subcallus  grey  ; 
antenntc  i-eddish -yellow,  fii*st  two  segments  paler,  clothed  with 
pale  hairs  and  a  few  blm'k  ones  on  their  dorsal  apices,  third 
bi*oad  at  the  base  with  an  obtuse  angle;  palpi  pale  creamy,  with 
white  hairs,  about  one-half  the  length  of  the  proboscis,  the  latter 
bixjwn;  eyes  bare,  inner  margins  converging  toward  the  apex. 
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Thnrcui:.  gvoy,  clothed  with  mixed  black  and  golden,  appressed 
hairs,  the  latter  predominating;  scutellum  .similar  to  thorax; 
pleuiw  grey,  with  scattered  white  hairs. 

AbiUmieyi  black,  entirely  covered  with  grey  tomentuni,  clothed 
with  mixed,  pale  yellowish  and  black  hairs,  the  black  ones  fairly 
long  on  the  posterior  margin  of  the  apical  segment;  all  segments 
with  narrow,  apical,  yellowish  banding;  venter  similar  to  thorax, 
clothed  with  short,  whitish  hail's. 

Leys:  femora  and  tibite  yellowish,  the  former  clothed  with 
black  pubescence. 

WiiiAjs  clear,  veins  yellowish-brown  ;  stigma  pale ;  anterior 
branch  of  the  third  long  vein  with  an  appendix. 

y/a/>.— Northern  Territory:  Melville  l8land(G.  F.  Hill,  No.75). 

Allied  to  T.  ripmopunctatus  Ricardo,  but  differing  in  not  having 
the  inner  margins  of  the  eyes  parallel,  and  the  general  colour 
being  grey,  besides  other  points  of  difference.  The  appendix  on 
the  anterior  branch  of  the  thiixi  long  vein  of  the  wing  is  variable 
in  length,  l)eiug  longer  in  some  than  in  others. 

Co-type  in  Coll.  Hill. 

Tabanus  nemopunctatus  Ricardo. 

Ann.  Mag.  Nat.  Hist.,  (8),  xiv.,  p.388  (1914). 

This  s|K»cies,  originally  described  fi-om  Dunk  Island,  Queens- 
land, has  been  forwarded  from  the  Northern  Territory  by  Mr. 
Hill. 

These  specimens  show  slight  variation  in  the  size  of  the  tootli 
on  the  Iwise  of  the  thiiil  joint  of  the  antennai,  and  also  have  the 
tip  black  instead  of  ferruginous,  but,  in  all  other  i^espects,  they 
are  t3rpical. 

Jlab. — N.  Territory:  Darwin,  Stapleton,  and  Batchelor. 

Group  vii.  Alxlomen  with  one  or  more  stripes,  usually  continuous. 

Tabanus  mastersi,  nom.nov. 
TahanuH  t/rffjariics  Taylor,  nee  Erichson. 

Rep.  AuvSt.  Inst.  Trop.  Med.,  1911,  p.63(1913);  Austen,  Ann. 
Mag.  Nat.  Hist.,  (8),  xiii.,  p.265(1914). 
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(J.  T-iength,  13-15*5;  width  of  head,  5-5*7;  leugth  of  wing,  11- 
12*75  mm. 

Similar  to  9,  but  the  doraum  of  thomx  and  abdomen  darker. 
Eyes  with  the  large  facets  copper-coloiiit»d,  and  occupying  about 
two-thirds  of  the  surface,  i\'4iching  about  the  middle  of  the  f  nmtal 
triangle^  leaving  a  narrow  border  of  small,  blue-black  facets,  which 
extend  to  the  vertex. 

Tliis  s|)ecies  appears  to  be  very  variable  in  size,  judging  fixjm 
the  specimens  before  me — a  9  measuring  I7'5nnn.  in  length, 
whilst  the  smallest  specimen,  a  ^,  measui*es  only  1 3  nun. 

T  have  much  pleasure  in  dedicating  this  handsome  s|KM;ios  to 
the  memory  of  the  late  Mr.  George  Masters,  for  many  years  the 
Curator  of  the  Macleay  Museum,  Sydney. 

Hah. — N.  Territory :  Darwin(G. F.  Hill). — Queensland :  Bowen, 
Mfiuskay,  Cardington,  and  Townsville  (F.  H.  Taylor). 

It  is  closely  related  to  7'.  Strangmani  Ricardo,  but  differs  in 

tlie  antenna'  and  legs,     llie  extension  on  the  frontal  callus  also 

ditters  in  being  extended  to  the  ocellar  triangle. 

• 
Tabanus  DUPLONOTATU8  Ricardo. 

Ann.  Mag.  Nat.  Hist.,  (8),  xiv.,  p.396(19U). 

Sj»eciniens  receive<l  fi*om  tlie  Nortliern  Territory  differ  fix>m 
the  description  of  the  s[)ocimens  from  S.  Queensland  only  in 
having  the  venter  dark,  femora  reddish,  and  the  veins  of  the 
wing  bn)wn. 

Hub. — N.  Territory:  Darwin  (G.  F.  Hill,  No.G5). 

Group  ix.  Species  with  ])alcr  liands,  and  sometimes  s|)ots  on  the 

alxiomen. 

Tabanus  trypherus,  sp.n. 

9.  Ijength,  7*25-i^;  width  of  head,  2*75-3;  width  of  fi-ont  at 
vertex,  0*25;  length  of  wing,  6*75-7  mm. 

Ilfod :  face  gi'ey,  with  scanty  grey  hairs;  beaitl  white,  scanty; 
front  black,  covered  with  dull  golden  t<mientum,  about  one-third 
narrower  posteriorly;  frontal  callus  black,  almost  stjuare,  with  a 
short,  thick  extension,  tumid,  shining,  nearly  the  width  of  the 
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fr<»nt  at  base,  and  about  one-half  the  length  of  front,  no  lineal 
extension;  -sulxmllus  chestnut,  with  pale  yellowish  tomentum; 
palpi  pale  creamy-white,  about  two-thirds  the  length  of  the  pn»- 
boscis,  pul)escence  black,  with  some  fairly  long,  white  hairs 
basally,  first  two  segments  of  antennae  creamy-yellow,  with  black 
pulwjscence,  third  with  the  base  reddish-yellow,  forming  an  obtuse 
angle;  tooth  small,  with  some  black  pubescence,  annuli  dark. 

Thixt'ox  denuded,  ash-coloured,  with  lateral  and  posterior 
margins  paler;  scutellum  paler;  pleuiw  grey,  pubescence  gi*ey. 

Abdinneii  chocolate-brown,  with  fairly  bixwid,  grey  liUnds  ; 
pubescence  black;  venter  black,  with  grey  tomentum. 

Wirujs  clear,  veins  brown;  stigma  yellow-brown,  elongate,  con- 
spicuous; anterior  branch  of  third  long  vein  with  a  long  appendix. 

Legn:  fore  and  hind  femora  blackish;  mid  with  apical  half 
yellowish,  tibiro  yellowish,  apical  half  of  foi*e-tibiie  blackish,  tarsi 
black,  hind  ones  with  pale  bases,  pubescence  on  femora  and  tibiie 
mixed  |)ale  and  black,  black  on  tarsi. 

Ilab. — N.  Territyry:  Fannie  Bay,  near  Darwin  (G.  F.  Hill, 
No.  104). 

A  species  readily  distinguished  from  the  other  Australian 
nieml)ei*s  of  Ginmp  ix.,  by  its  small  size,  colour,  and  the  fi*oiit 
converging  toward  the  apex. 

CVtyiHi  in  Coll.  Hill. 

Tabanus  GRisEo annul atus,  sp.n. 

9.  Ijength,  10;  width  of  head,  4;  width  of  front  at  vertex,  0*5; 
length  of  wing,  10*75  mm. 

Ilpiitl:  front  grey  at  base  and  vertex,  blackish  elsewhei-e  : 
frontal  callus  black,  tumid,  nearly  S(iuare,  about  two-thiixls  tlie 
width  of  the  front  at  the  base,  with  a  lineal  extension  reaching 
the  middle  of  the  front;  subcallus  dark  ashen,  face  and  cheeks 
grey,  pubescence  grey,  Ix^ard  white;  palpi  black,  about  two-thirds 
the  length  of  the  proboscis,  with  grey  tomentum  and  black  hairs, 
with  a  few  fairly  long,  grey  (mes  at  the  base ;  first  joint  of 
antenna*  black,  with  black  hairs ;  second  joint  light  reddish- 
yellow,  with  black  hairs,  about  one- third  the  length  of  the  first; 
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third  reddish-brown,  with  minute,  grey  pubescence,  base  broad 
and  flat,  no  tooth  present,  with  a  very  shallow  angle,  annuli 
darker;  inner  margins  of  eyes  parallel. 

Thirax  black,  denuded,  with  ti'aces  of  grey  pubescence,  scu- 
tellum  similar  to  thorax;  pleune  covered  with  grey  tomentum 
and  white  hairs. 

Abdimien  black,  coveigpd  with  black  hairs,  all  the  segments 
with  fairly  broad,  greyish-white,  apical  Imnds,  and  fairly  broad, 
grey,  lateral  patches;  venter  covered  with  gi*ey  tomentum,  with 
mixed  grey  and  black  hairs. 

Lfys  black,  pubescence  black,  with  a  yellow  knee-spot  on  the 
mid-legs. 

WuufH  grey,  eosta  black,  veins  dark  brown,  stigma  black, 
elongate,  conspicuous;  anterior  branch  of  the  thiixl  long  vein 
with  a  short  appendix. 

//a^._N.  Territory:  Brock's  CrtHjk  (G.  F.  Hill). 

A  medium-sized,  compact  species,  not  closely  related  to  any 
other  species  of  Hicardo's  Group  ix.  The  tricoloured  antenme, 
and  the  yellow  knee-joint  on  the  mid-legs  ai'e  very  distinctive. 
Type  unique. 

TaBANUS    AUSTRALI8,  n.sp. 

$.  Length,  10;  width  of  head,  3-75;  width  of  front  at  vertex, 
0*5;  length  of  wing,  9*5  mm. 

Uecui:  front  creamy-yellow,  subcallus  similar;  rest  of  head 
covered  with  grey  tomentum,  beard  whit^;  frontal  callus  chest- 
nut, darker  toward  apex,  oblong,  with  a  lineal  extension  tapering 
to  a  fine  point;  antennw  reddish-yellow,  fii-st  two  segments  paler, 
with  black  pubescence;  third  segment  with  the  base  broad,  and 
forming  an  obtuse  angle  on  the  dorsal  surface,  with  black  pubes- 
cence on  the  apex  of  the  angle,  annuli  black;  palpi  creamy,  with 
pale  hairs  on  the  base,  black  elsewhere,  about  one-half  the  length 
of  the  proboscis;  eyes  black,  nude,  inner  margins  parallel. 

ThorcuK  ash-coloured,  with  scattered,  short,  black,  appressed 
hairs,  lateral  black  and  grey  hairs  fairly  long,  scutellum  similar 
to  thorax;  pleur«?  grey,  with  scattei*ed,  gi*ey  hairs. 
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Abdomen:  first  three  ROgnients  reddiah-brown,  the  remainder 
dark  brown,  with  scattered,  yellow,  short,  appressed  hairs,  all 
the  segments  with  narrow,  grey,  apical  bands,  venter  similar. 

Leys:  fore-legs  dusky,  except  basal  half  of  tibia?,  which  is 
yellowish;  raid-  and  hind-femora  dusky,  mid-  and  hind-tibiw  also: 
first  hind  tarsal  yellowish,  remaining  tarsi  of  both  legs  dusky, 
all  femora  with  pale  pubescence,  tihm  and  tarsi  with  black 
pubescence. 

Wiru/s  clear,  veins  brown;  no  appendix. 

//oA.*— N.  Territory:  Stapleton  (G.  F.  Hill). 

A  specimen  of  the  above  was  submitted  to  Mr.  Austen,  who 
informed  me  that  it  was  close  to  N.  n{</rlmann/t  Walker,  fn>ni 
which  it  may  be  distinguished,  infer  alia,  by  the  colour  of  the 
antenme  and  legs. 

Tabanus  doddi,  nom.nov. 

Tahanus  af>8tersns  Taylor,  nee  Walker,  Kept.  Aust.  Inst.  Tix>p. 
Med.,  1911,  p.60(1913);  Austen,  Ann.  Mag.  Nat.  Hist.,  (8),  xiii., 
p.264(1914). 

A  change  of  name  becomes  necessary  for  this  species,  due  to  a 
misidentification  of  Walker^s  species,  as  pointed  out  by  Austen; 
and  also  because,  as  far  as  I  am  able  to  judge  from  all  the  de- 
scriptions of  Australian  Tabani,  it  remains  unnamed. 

It  is  a  very  distinct  and  easily  recognised  species,  owing  to. 
the  white-haired  fleck  on  the  hind  margin  of  each  of  the  first  five 
segments,  the  black  ground-colour  of  the  dorsum  of  the  abdomen, 
and  the  angle  on  the  expanded  portion  of  the  third  joint  of  the 
antenna;,  which  is  produced  into  a  long,  thumb-like  process.  All 
the  specimens  before  me  (19)  show  the  annuli  of  the  third  joint 
of  the  antennse  with  a  marked,  upward  curve. 

Hab.—S,  Queensland  (H.  Tryon).— Q.:  Kuranda  (F.  P.  Dixld), 
Mourilyan  (F.  H.  Taylor). 

Group  X.  Species  with  the  abdomen  unicolorous,  or  almast  so, 

sometimes  darker  at  apex. 
Tabanus  darwinensis,  sp.n. 
9.  Length,  10'5;  width  of  head,  3*8;  width  of  front  at  vertex, 
05;  length  of  wing,  9-6  mm. 
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Hftad:  front  dull  golden,  covered  with  numerous,  black,  erect 
hairA*.  frontal  callus  black,  pear-sha()ed,  tumid;  subcallus  dull 
golden,  light  chestnut  when  denuded,  rest  of  head  grey,  beard 
grey -white;  first  two  segments  of  antennie  golden-yellow,  clothed 
with  numerous,  fairly  long,  black  hairs ;  base  of  third  joint 
reddish-brown,  covered  with  minute,  pale  hairs,  an  obtuse  angle 
on  the  upper  margin,  annuli  black;  palpi  creamy,  clothed  with 
fairly  long,  black  and  short,  pale  hairs,  about  one-half  the  length 
of  pi'oboscis;  eyes  black,  the  inner  margins  converging  to  wait!  the 
vertex. 

Thorax  grey-bla<"k,  clothed  with  mixed,  pale  and  black  hairs; 
scutellum  similar  to  thorax;  pleunii  slate-colouivd,  cloth<Hl  with 
grey  hairs. 

AMnm^u  grey-black,  clothed  with  numerous,  mixtKl,  black  and 
pale  bail's,  venter  similar,  posterior  margins  of  segments  with  a 
narrow  Imnd. 

WiiufH  clear,  veins  black;  stigma  yellowish-bi*own,  elongate; 
anterior  branch  of  the  third  long  vein  with  an  appendix. 

Ley»:  basal  thinl  of  the  fore-  and  mid-femora  slate-coloured, 
the  rest  I'eddish-bn^wn,  hind  slate-coloured,  apical  thiixl  itnldish- 
bi"own,  tibiie  i'e<ldish-bi'Own,  fort»-tibite  darker  on  the  apical  thiixl, 
tarsi  black,  femora  clothed  with  mixed,  black  and  |»ale  hairs, 
tibiae  and  tarsi  clothed  with  black  <mes. 

//a^._N.  Territoiy:  Darwin  (G.  F.  Hill,  Xo.107). 

l)escril)ed  fi-om  two  specimens.  It  is  i*elated  to  T,  fnnebr'n* 
Macq.,  but  differs,  inter  afia,  in  having  the  wings  clear.  T. 
ftniebrui  is  describeil  as  Ix'ing  entirely  black,  and  having  the 
veins  shaded  brown. 

Co-type  in  Coll.  Hill. 

Group  xi.  Species  with  pul)escence  on  the  eyas  ( TheriopfecfPM), 

Tabanus  antecedkns  Walker. 

List  Dipt.,  i.,  p.  178  (1848);  Ricardo,  Ann.  Mag.  Nat.  Hist., 
(8),  xvi.,  p.279(1916). 

Melbourne  specimens  differ  from  Hicardo's  description  in 
liaving  the  antennie  black,  the  first   segment    with  fairly  long, 
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mixed,  black  and  golden  hairs;  and  the  broad,  basal  portion  of 
the  third  segment  lacking  a  distinct  angle,  the  tooth  being  very 
small. 

In  other  respects,  they  conform  to  a  specimen  determined  as 
T.  anffcedfi^iA  Walker,  by  Mr.  Austen,  for  the  writer. 

//a/>. — Victoria  :  Melbourne  (Dr.  Cumpston). 

Tabanus  milsoni,  sp.n. 

9.  Length,  10:  width  of  head,  4;  width  of  front  at  vertex,  0*75; 
length  of  wing  9  mm. 

Head:  face  ashen-grey,  pubescence  grey;  lieard  gr(»y;  front 
almost  parallel,  grey  with  traces  of  dark  yellow,  pubescence  pale; 
ocellar  triangle  brown;  frontal  callus  scjuare,  resting  on  the  sub- 
callus,  black,  tumid,  shining,  as  wide  as  front,  with  a  short,  st-out 
extension;  subcallus  chestnut,  with  grey  tomentum;  first  two 
segments  of  antenna?  black,  with  grey  tomentum,  and  long,  black 
pubescence;  third  joint  reddish-yellow,  annuli  black,  basal  portion 
broad,  with  an  obtuse  angle,  tooth  small,  with  a  few  black  hairs; 
palpi  dull  red-brown,  about  two-thirds  the  length  of  pi*oboscis, 
tomentum  grey,  pubescence  mixed  pale  and  black;  eyes  with 
very  scanty,  pale  pubescence. 

Tfuyrax  chocolate-brown,  tomentum  grey,  with  three,  well- 
defined,  dark  stripes,  pubescence  grey  and  black,  long  on  the 
lateral  margins;  scutellum  chocolate-brown,  pubescence  similar  to 
thorax,  pleurae  grey,  pubescence  grey. 

Abdomen  dark  chocolate-brown,  all  segments  from  the  second 
with  grey  bands  expanding  laterally,  the  second  with  an  addi- 
tional one,  which  does  not  meet  in  the  middle;  segments  two  to 
five  with  median,  grey,  triangular  spots,  pubescence  black,  long 
on  the  apical  segments,  grey  on  the  bands  and  spots,  long  on  the 
lateral,  grey  expansions;  venter  chocolate-brown,  grey  banding 
prominent,  pubescence  dense,  mixed  grey  and  black. 

Wiiufs  clear,  veins  dark  brown;  stigma  yellowish-brown;  ante- 
rior branch  of  the  third  long  vein  with  a  small  appendix. 

Legs  black,  cox»  and  trochanters  with  long,  grey  pubescence, 
basal  half  of  the  fore-tibise  yellowish-brown,  mid-  and  hind-tibise 


BY   FRANK   H.   TAYLOR.  761 

yellowish,  femoral  pubescence  grey,  tibial  and  tarsal  pubescence 
black,  very  dense. 

Hah. — N.S.W.:  Milson  Island,  Hawkesbury  Hiver(Dr.Cleland). 

Closely  resembling  T,  imperfeehis  Walker,  but  dift'ers  in  having 
the  base  of  the  third  joint  of  the  antennw  reddish-yellow,  the 
frontal  callus  shorter,  with  a  lineal  extensicm;  and  the  thorax 
with  three,  well-defined,  dark  stnpes.  Thei-e  are  also  well- 
defined,  grey,  median  spots  on  the  second  to  fifth  s<*gments: 
whilst,  in  T.  imperfectus  Walker,  these  are  present  only  on  the 
second  to  fourth  segments. 

Tab^nus  8PADIX,  sp.n. 

9.  Ijength,  9;  width  of  head  4;  width  of  front  at  vertex,  0*5; 
length  of  wing,  8*5  mm. 

Head:  face  pale  creamy;  beard  pale  creamy;  front  golden,  dis- 
tinctly narrower  at  vertex;  pubescence  black;  fnmtal  callus 
pear-shaped,  tumid,  shining,  dark  chestnut-brown,  about  one-half 
the  width  of  the  front;  subcallus  chestnut,  tomentum  golden; 
first  two  joints  of  antenna;  yellow,  pubescence  black,  third  joint 
reddish-yellow,  annuli  darker,  tooth  small;  palpi  yellowish,  stout, 
apical  third  thin,  tapering  to  a  fine  point;  pubescence  on  eyes 
pale,  scanty. 

Thorax  ashen-grey,  with  five,  dark  chocolate-brown  stripes,  the 
median  one  very  narrow,  the  two  submedian  one^i  short,  extend- 
ing to  the  middle  of  the  thorax,  pubescence  mixed  pale  and  black, 
lateral  hairs  long;  scutellum  black,  tomentum  grey,  pubescence 
long,  pale;  pleurae  grey,  pubescence  long,  grey. 

Abdomen:  first  three  segments  light  brown,  fourth  to  the  apex 
dark  brown,  segments  two  to  the  apex  with  pale  bands,  expand- 
ing laterally,  the  second  segment  basally  pale  also,  the  second  to 
sixth  segments  also  with  indistinct,  median,  pale,  triangular 
spots,  pubescence  black,  pale  on  the  segmentations;  venter  creamy, 
pubescence  pale,  penultimate  and  apical  segments  dark. 

Leys:  coxfe  and  trochanters  with  long,  grey  pubescence,  fore- 
legs black,  basal  two-thirds  of  tibiae  yellowish,  apical  two-thirds 
of  mid-femora  and  tibise  yellowish,  apex  of  hind  femora  and  the 
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tibiee  yellowish,  rest  of  mid-and  hind-legs  blackish,  pubescence 
black. 

Wifiyg  clear,  veins  dark  brown;  stigma  dark  yellowish-brown; 
anterior  branch  of  the  third  long  vein  with  a  short  appendix. 

^a6.— N.S.W.:  Sydney  (Dr.  Cleland). 

Both  this  and  T,  miisfmi  mihi,  known  from  single  specimens 
only,  are  closely  related.  7\  spadia'  may  be  distinguished,  inter 
afiaj  by  its  broader  front,  differently  shaped,  frontal  callus,  the 
thorax  having  five  stripes;  and  the  paler  abdomen. 

Tabanus  VRTU8TU8  Walker. 

List  Dipt.,  i.,  p.l79(1848);  Hicardg,  Ann.  Mag.  Nat.  Hist., 
(8),  xvi.,  p.277(1915);  White,  Pap.  and  Proc.  lloy.  Soc.  Tas., 
1915,  p.  15. 

If  ah. — Tasmania:  Launceston  (Simson,  Coll.  W.  W.  Froggatt). 

This  specimen  has  the  third  joint  of  the  antennse  black,  and, 
in  addition,  the  abdomen  is  entirely  clothed  with  thick,  grey 
pubescence,  except  for  two,  small,  median  patches  of  }'ellowish 
pubescence  on  the  first  and  second  segments. 
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SOME  NOTES  ON  THE  BIONOMICS  OF  THE  BUFFALO- 
FLY  (L  YPEROSIA  EXIGUA  de  Meijere). 

By  Gerald  F.  Hill,  F.E.S.,  Government  Entomolocjist, 
Northern  Territory  of  Australia. 

(Plate  liii.) 

The  Buifalo-fly,  under  which  name  it  is  best  known  to  stock- 
owners  in  the  Northern  Territory,  is  well-known  as  an  important 
pest,  owing  to  the  annoyance  and  suffering  it  causes  to  cattle  and 
horses,  and  to  the  loss  in  condition  so  often  observed  in  Kt<x;k 
grazing  upon  fly-infested  country. 

The  gi*eater  number  of  individuals  of  this  species  and  the 
longer  period  of  their  seasonal  occurrence  make  Ljrperosia  a 
more  formidable  pest  than  the  larger  and  more  voracious  bl<Kxl- 
sucking  flies  of  the  genera  Tabanus  and  Silvius,  both  of  which 
are  well  repi-esented  in  this  country. 

During  the  early  part  of  the  wet  season  (November  and  De- 
cember) certain  species  of  Tabanus,  notably  T,  nujrito/rsis  Taylor, 
are  responsible  for  perhaps  moi*e  annoyance  to  horses  than  is 
caused  by  Buffalo- flies  during  these  months.  The  actual  loss  of 
blood  due  to  these  larger  TabanidH  is,  no  doubt,  considerable, 
and  this,  combined  with  the  fact  that  hoi*ses,  in  particular,  are 
kept  in  a  constant  state  of  motion  from  before  sunrise  until  ofter 
nightfall,  accounts  in  a  large  measure  for  the  poverty  of  stock  in 
certain  localities  at  a  season  when  pasturage  is  most  abundant. 
But  Tabanidae  do  not  attack  abi*aded  surfaces,  sores,  or  the  sites 
of  i-eccnt  bites,  as  Lyperosia  does;  hence,  after  a  momentary 
flinch  or  a  kick  as  the  skin  is  pierced,  little  notice  is  generally 
taken  of  the  fly  by  the  host.  The  species  which  dash  at  their 
victim  with  most  noise  are  more  dreaded  than  the  more  sluggish 
species. 
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Tlie  wounds  caused  by  even  the  largeut  Tabanidie  heal  without 
showing  signs  of  inflammation,  but  the  blood,  which  frequently 
runs  fi-om  the  puncture  after  the  withdrawal  of  the  proboscis, 
attracts  Stomoxys,  Lyperosia,  Musca,  and  other  flies  to  the 
wound,  which  may  thus  develop  into  a  characteristic  "fly-sore." 
On  the  other  hand,  Lyperosias  cluster  in  great  numbers  on  a 
small  area  of  skin,  and,  by  repeated  bites,  produce  what  must  be 
pi*actically  a  constant  state  of  irritation.  This  irritation  caunes 
the  host  to  rub  the  part  against  some  convenient  object — a  fence- 
post,  stump,  or  branch — until  a  i"aw  surface  is  exposed  to  further 
attacks  by  Lyperoina  exiyua,  Stomirjcys  caJ-citratuif  Musca,  Pycno- 
soma,  and  other  Diptera.  The  size  and  duration  of  the  resulting 
sores  are  largely  determined  by  the  species  and  temperament  of 
the  host,  its  ability  to  find  protection  in  mud,  wat«r,  or  under- 
growth, by  the  prevalence  of  flies,  and  by  the  use  or  neglect  (in 
the  case  of  stabled  or  yarded  domestic  animals)  of  medicaments 
and  rei)ellant  preparations.  As  may  be  supposed,  horses  suflfer 
more  in  this  respect  than  do  cattle,  and  it  is  no  uncommon  oc- 
curi-ence  to  find,  on  the  brisket,  a  raw  surface  of  from  3-5  inches 
in  diameter. 

Old,  poor-conditioned,  and  sickly  stock  (horses  and  cattle)  are 
noticeably  subject  to  annoyance.  The  colour  of  the  hair  makes 
no  appreciable  diifei*ence,  although  individuals  maybe  seen  which 
are  pi-actically  unmolested;  while  othei-s,  in  the  same  mob,  are 
habitually  infested.  Goats  are  rarely  molested,  while  dogs,  pigs, 
sheep,  and  kangaroos  appear  to  enjoy  iuununity  from  attack. 
Horses  ai-e  generally  attacked  on  the  belly,  brisket,  underparts 
of  the  neck,  flanks,  about  the  eyes  and  withei*s,  the  chaiuctenstic 
lesions  genei'ally  showing  on  the  first  three  positions.  Cattle  are 
generally  attacked  on  the  belly,  brisket,  lower  surface  of  the 
neck,  the  iimer  corners  of  the  eyes,  and  on  the  flanks.  Tlie 
lesions  ai-e  usually  noticed  on  the  neck,  and  in  the  cornei-s  of  the 
eyes  (Plate  liii.),  those  in  the  latter  position  often  pi-esenting  a 
very  painful  and  inflamed  appearance,  due  to  the  part  being 
rubbed  against  the  knees  or  scraped  with  the  hind-hoofs. 

Buflaloes,  both  domestic  and  those  ix)aming  wild  in  the  country 
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to  the  E^t  and  South-East  of  Darwin,  are  habitually  infested, 
and  show  the  characteristic  sores  as  found  on  domestic  cattle  and 
wild  Bitdnnin  cattle,  but  to  a  lesser  degree,  owing,  no  doubt,  to 
the  thickness  of  the  skin,  and  the  protection  afforded  by  the 
submersion  of  the  body  and  neck  in  mud  or  water  for  long 
periods  throughout  the  day,  and  often  to  a  protective  coat  of 
adhesive  mud. 

The  habit  of  attacking  man  is  exceptional  in  this  species, 
although  one  is  occasionally  bitten  while  riding  Hy-infested 
horses.  As  has  been  stated  above,  wild  buffaloes  ai*e  habitually 
infested.  While  hunting  these  animals,  it  has  been  noticed  that 
Lyperosias  do  not  feed  or  rest  upon  a  freshly  skinned  beast,  but 
transfer  themselves  to  the  hunters'  horses.  In  these  circum- 
stances, those  engaged  in  skinning  are  not  infrequently  bitten, 
especially  if  the  part  is  blood-stained  or  moist  with  sweat. 
Several  species  of  Tabanidae,  not  usually  prone  to  bite  man,  will 
do  so  under  similar  circumstances. 

Introduction  int-u  Atuftralia  and  Local  DistrUmtu/n. 

It  is  I'easonable  to  suppose  that  the  fu'st  importations  of 
L^'perosia  were  made  with  some  of  the  early  shipments  of  stock 
(buffaloes,  cattle,  and  ponies)  from  the  East  Indies,  since  1824. 
That  these  flies  can  l>e  ti-ansported  by  sea,  a  short  distance  at 
any  i*ate,  has  been  proved  by  the  wnter,  who  recently  travelled 
fixmi  Port  Darwin  to  the  Daly  River  (90  miles  by  sea)  in  a  small 
vessel,  which  carried  two  young  bulls  for  the  settlement  situated 
about  60  miles  up  the  river.  A  score  or  more  flies  were  carried 
OIL  these  beasts  for  three  days,  and  were  dislodged  only  when 
their  hosts  were  lowei-ed  into  the  river  to  swim  ashore. 

Tlie  distribution  of  the  Buffalo-fly  appears  to  coincide  fairly 
well  with  the  spi*ead  of  the  introduced  bufialoes,  which  now  roam 
wild  over  a  large  area  of  w>untry  roughly  bounded  by  the  Daly 
River  on  the  south-west,  the  Roper  River  on  the  south,  the 
Liver|)ool  or  perhaps  the  Goyder  River  on  the  west,  and  the 
littoral  on  the  north.  Although  stray  buffaloes  have  been  found 
beyond  these  natural  boundaries,  the  fly  does  not  appear  to  have 
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made  much  headway  Houth  of  the  Roper  River,  or  west  of  the 
Daly  River.  Melville  Island,  on  which  buiialoes  have  run  since 
1824,  is  said  to  be  badly  infested;  while  the  adjacent  Bathurst 
Island,  which  is  stocked  with  goats  only,  is  free. 

Description  of  Ea/rly  Stages,  Life-History,  mid  Habits. 

The  eggs,  which  are  pale  reddish-brown  in  colour,  1  mm.  in 
length,  curved  on  one  side  and  flattened  on  the  other,  are  laid 
singly  on  their  sides  on  the  wet  surface  of  fresh  dung,  occasion- 
ally in  crevices  in  dung  or  in  fouled  mud  an  inch  or  more  away 
from  it,  and  occasionally  in  fouled  mud  around  buifalo-wallows. 
Oviposition  takes  from  2-4  minutes,  during  which  time  from  1 2- 
20  eggs  are  laid.  The  young  larvw  descend  into  the  dung,  where 
they  attain  a  length  of  7*25  mm.,  and  change  in  colour  from 
nearly  white  to  dirty-white.  Under  natural  conditions,  pupation 
sometimes  takes  place  in  the  soil  under  the  dung,  but  usually  in 
the  dung  itself.  In  breeding-jars,  pupation  invariably  took  place 
in  the  latter  situation,  whether  the  dung  rested  on  clean  sand  or 
on  loamy  soil.  On  two  occasions,  these  flies  have  been  observed 
depositing  eggs  on  the  hair  of  sweating  hoi*ses,  but  it  is  most 
improbable  that  the  resulting  larvw  would  reach  maturity. 

In  the  full-grown  larvae,  the  posterior  Htigtnatic  plates,  which 
are  situate  on  the  hind  margin  of  the  anal  segment,  are  large, 
blackish,  rounded  on  the  outer  sides  and  nearly  straight  on  the 
adjacent  inner  margins,  with  three,  irregular,  paler  spots,  and  a 
central  opening  in  each.  On  the  ventral  surface  of  the  anal  seg- 
ment, there  are  several  paired  tubercles  of  varying  size,  sun*ouiided 
by  coarsely  granulatixi  skin.  The  pupaiium  is  of  the  usual 
Muscid  type,  3  mm.  in  length  by  1  '30  nmi.  in  width,  barrel- 
shaped,  and  reddish-brown  in  colour. 

Three  I'eared  under  laboratory-conditions,  in  March,  gave  an 
avei'age  of  169  hours  for  the  completion  of  the  life-cycle  (192, 
195,  120  hours).  Tlie  weather  during  the  shortest  period  was 
warm  and  sultry,  while  a  good  deal  of  cool  weather  and  rain 
were  experienced  during  the  longer  periods.  A  later  rearing 
(in  June),  when  the  weather  was  often  chilly,  took  208  hours  to 
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complete  the  cycle.  The  periods  occupied  by  the  different  stages 
were  not  accurately  noted  in  any  of  the  above  rearings,  but, 
from  other  observations  under  varying  conditions,  it  was  found 
to  be  as  follows — egg-stage,  18-20  hours  ;  larval  stage,  from 
hatching  of  egg  to  the  fo.rmation  of  the  puparium,  72-96  hours! 
pupal  stage,  72-120  hours. 

Courting  takes  place  on  the  host,  but  the  process  of  mating 
has  not  been  observed,  either  upon  the  host  or  elsewhere.  The 
position  of  the  fly  while  resting  or  feeding  upon  the  host  is 
usually  that  with  the  body  vertical  and  the  head  downward. 
During  courtship,  this  position  is  maintained  by  one  sex,  the 
other  occupying  a  vertical  position  with  the  head  directed 
upwards.  The  wings  of  both  are  kept  in  constant  vibration  until 
the  pair  leave  the  host,  presumably  to  couple. 

During  the  heat  of  the  day  and  at  night,  the  majority  of  the 
flies  rest  upon  the  flanks  and  withers  of  horses,  and  about  the 
horns  of  cattle. 

Natural  Enemies, — Few  indigenous  birds  gather  their  food  in 
dung;  it  is  improbable,  therefore,  that  dung-breeding  flies  and 
other  insects  are  preyed  upon  in  their  earlier  stages  by  these 
agents.  The  imagines  of  Lyperosia,  like  those  of  other  flies,  are 
preyed  upon  to  some  extent  by  Fantails  (Bhipidura  bicolor), 
which  follow  and  rest  upon  the  backs  of  stock. 

Insect-predators  play  a  more  important  part  in  the  control  of 
of  this  pest,  but  it  is  not  believed  to  be  considerable.  The 
recently  deposited  eggs  are  gathered  by  certain  species  of  ants 
for  food,  amongst  which  the  following  species  may  be  mentioned 
— Soienopsis  germiiuita  F.,  var.  rufa  Snd.,  Iridomyrmex  detecti^s 
Smith,  and  Odo^UanMchiks  nificeps  Sm.,  var.  acutidena  Forel.  A 
more  important  enemy  is  a  small  Hymenopteron  {Sericophonis 
reluceris  Sm.)  which  captures  the  flies  while  feeding  or  at  rest. 

Methods  of  Control, — The  flies  are  naturally  bush-insects, 
breeding,  for  the  most  part,  in  the  fresh  droppings  of  cattle  and 
buffaloes.  Accumulations  of  stable-manure  and  litter  do  not 
attract  them,  nor  do  they  breed  up  in  numbers  if  fly-infested 
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horses  are  brought  in  from  the  bush,  and  kept  in  the  stable  or 
stable-yards.  It  has  been  observed  frequently  that,  under  such 
circumstances,  the  flies  decrease  and  finally  disappear.  On  the 
other  hand,  milking-pens  and  cow-yards  in  regular  use  do  serve 
as  breeding-places  and  sources  of  infestation.  The  frtHjuent 
removal  of  manure  from  such  places  would  do  much  to  reduce 
the  number  of  Lyperosia,  as  well  as  Stomoxys  and  non-blood- 
sucking Muscids  in  the  vicinity,  but  to  control  their  numbers  on 
the  immense  and  thinly-populated  grazing-areas  would  be 
obviously  impracticable. 

Lyperosia  exigiui  and  disease. — None  of  the  pathological  con- 
ditions of  stock  in  the  Northern  Territory  are  known  to  be  trans- 
mitted by  these  flies,  nor  have  the  results  of  numerous  micro- 
scopical examinations  suggested  their  probable  connection  with 
the  spread  of  disease. 


EXPLANATION  OF  }»LATK  LIII. 
Head  of  calf,  Bhowing  early  Htage  of  lesion  caused  hy  Lyptroaia  txigua. 
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ORDINARY  MONTHLY  MEETING. 

November  29th,  1916. 

Mr.  C.  Hedley,  Vice-President,  in  the  Chair. 

A  letter  from  Mrs.  T.  W.  E.  David,  returning  thanks  for  sym- 
pathy, was  communicated  by  the  Chairman. 

Candidates  for  Fellowships,  1917-18,  were  reminded  that  the 
30th  inst.  was  the  last  day  for  the  receipt  of  applications. 

The  Donations  and  Elxchanges  received  since  the  previous 
Monthly  Meeting  (25th  October,  1916),  amounting  to  14  Vols., 
82  Parts  or  Nos.,  10  Bulletins,  4  Reports,  and  7  Pamphlets, 
received  from  58  Societies,  etc.,  were  laid  upon  the  table. 

BZHIBFT. 

Mr.  Fred  Turner  exhibited  a  specimen  of  Dampiera  eriocephcUa 
De  Vriese,  var.  alba  Turner,  which  was  collected  by  Mrs.  A.  E. 
Stephens,  Jindarra,  West  Australia,  who  forwarded  it  to  the 
exhibitor  for  botanical  determination.  During  Mrs.  Stephens' 
long  residence  in,  and  extensive  travels  over,  the  western  State, 
she  has  found  only  two  specimens  of  this  very  rare  and  interest- 
ing plant. 
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DESCRIPTION  OF  APHANTOPHRYNE,  A  NEW 

BATRACHIAN  GENUS  FROM  NEW  GUINEA; 

With  Comparative  Notes  on  the  Pectoral  Musculature. 

By  Dene  B.  Fry,  Australian  Museum,  Sydney. 

(Plates  liv.-lv.) 

The  material  on  which  the  present  paper  is  based  consists  of  a 
collection  of  six  small  frogs  belonging  to  a  single  species.  They 
were  collected  in  1896  by  the  late  A.  Giulianetti,  at  an  altitude 
of  12,200  feet  on  Mount  Scratchley,  in  the  Owen  Stanley  Range, 
British  New  Guinea.  While  they  undoubtedly  belong  to  the 
family  Brevicipitidse*  (Engystomatidie  auct.)^  I  cannot  find  a 
definition  of  any  genus  with  which  they  agree  even  approximately. 
Therefore,  a  new  genus  has  been  characterised,  for  which  the 
name  Aphantophfyne  is  proposed. 

The  most  interesting  feature  about  this  new  form  is  the 
apparent  absence  of  a  sternal  plate.  At  first,  thinking  that  my 
dissection  of  a  small,  poorly  preserved  specimen  was  at  fault,  I 
regarded  the  absence  of  this  important  element  with  reserve. 
However,  after  a  careful  examination  of  three  specimens,  I  have 
failed  to  find  it,  and,  as  will  be  seen  later,  the  modification  of 
the  pectoral  musculature  certainly  points  to  its  total  reduction. 

There  are  twenty-six  genera  of  Brevicipitidae  recognised  from 
India,  Malay,  East  Indies,  Papuasia,  and  Australia,  sixteen  of 
which  have  a  highly  specialised  sternal  apparatus,  modified  by 
the  loss  of  the  procoracoid  cartilage  and  clavicles.  As  Aphau- 
iophryne  also  lacks  these  elements,  its  affinities  must  be  sought 
amongst  this  group  of  genera. 

*I  have  followed  Stejneger  (Proc.  Biol.  Soc.  Wash.,  xxiii.,  1910,  p.  165), 
who  shows  that,  as  the  name  of  the  type-genus  of  the  family  Engystoma- 
tide,  namely  Enf/ystomay  is  untenable,  Cope's  name  Brevicipitide  must 
replace  it. 
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I  am  unable,  however,  to  place  it  definitely.  The  absence  of  a 
stomal  plate  separates  it  from  all  members  of  the  Brevicipitidie, 
with  the  exception  of  the  African  ffemitua,  in  which  genus,  the 
clavicles  and  on)ost«mum  are  well  developed.  If  we  put  aside 
consideration  of  the  remarkable  sternal  appanttus,  and  turn  our 
attention  to  other  characters  used  to  differentiate  genera,  its 
affinities  appear  to  be  equally  divided  between  Hylophorbiu 
Macleay,*  {ManUiphryne  Blgr.  et  auct.),  and  Mflopogtira  Mihely. 
Its  relationships  are  best  shown  by  the  following  table. 
Table  showing  the  chief  generic  characters  of  the  Indo-Malayan, 
East  Indian,  and  Papuasian  genera  of  Brcvicipitide,  in  which 
the  clavicles  and  procoracoid  cartilages  are  absent. 
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'SuVtj,  Mem.  Qland  Mna.,  ii.,  IDIS,  p.48. 

tWandolleok,  Abh.  v.  B«r.  d.  k.  Zool.  u.  Anthr.-Eth.  Hus.  lu  Drca- 
den.  xiii.,  1610,  p.11. 

JStejneger,  Froo.  Biol.  Soo.  Waah.,  xxiii.,  1910,  p.ies.  It  is  here 
ghown  that  Gwitrophrynt  Fitdnger,  1843,  miut  replace  Engyttoma  FJtcin- 
gcr,  1B*2S,  as  the  latt«r  genus  in  based  on  Rana  oiitliii  Sohn..  whiah  was 
klao  the  type  of  Merrem's  Kenux  Brtvie^M,  of  1820, 
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Aphantophbyne,*  gen.nov. 

Pupil  horizontal,  oval.  Tongue  oval,  entire,  free  behind  and 
slightly  on  the  sides.  Palate  toothless,  not  ridged.  Two  trans- 
verse folds  in  front  of  the  cesophagus;  the  anterior  small  and 
sometimes  not  papillose,  the  posterior  situated  between  the 
eustachian  tubes,  and  strongly  papillose.  Choanae  moderately 
large,  oval.  Tympanum  slightly  visible.  Skin  smooth.  Fingers 
and  toes  free;  they  are  flattened,  but  not  enlarged  or  disked  at 
the  tips.  Outer  metatarsals  separated  by  a  groove.  Terminal 
phalanges  T-shaped. 

Clavicles,  procoracoid  cartilage,  omostemum,  and  sternum 
absent.  A  thin  ligament  extends  from  the  scapula  to  the 
symphysis,  where  it  is  produced  a  little.  Coracoids  very  strong 
and  expanded  at  the  symphysis.  The  cartilage  (epiooracoid)  is 
produced  slightly  and  rounded  posteriorly,  and  may  represent  a 
degenerate  sternal  plate,  but  no  such  plate  is  present  as  a  separate 
element. 

Type,  A,  pansa  Fry. 

Relationships  doubtful,  but  showing  affinity  to  Metoposiira 
M6hely,  and  Hylophorbus  Macleay. 

Aphantophyrne  PAN8A,t  sp.nov. 

(Plates  liv.;  Iv.,  fig.  2.) 

Habit  robust.  Head  very  broad,  triangular;  its  length  two- 
thirds  (§)  its  width  at  the  level  of  the  tympana.  Snout  rounded, 
slightly  prominent,  as  long  as  or  slightly  shorter  than  the 
diameter  of  the  orbit.  Nostril  much  nearer  the  tip  of  the  snout 
than  the  eye.  Canthus  rostralis  feebly  marked,  rounded;  loreal 
region  shelving,  slightly  concave.  Interorbital  space  broader 
than  the  upper  eyelid.  Tympanum  slightly  visible,  covered  by 
skin,  about  one-half  the  diameter  of  the  eye.  Lower  jaw  trilobed, 
and  but  very  slightly  truncate.  Tongue  large,  oval,  entire,  and 
free  for  about  one-half  its  length  posteriorly,  and  a  little  on  the 

*  Meaning  "obsoure  toad.'*  This  name  may  be  taken  as  having  refer- 
ence to  both  its  affinities  and  habitat. 

t  *'Broacl-foot4^." 
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sides.  Choanse  placed  well  forward,  with  a  groove  entering 
anteriorly  from  the  side.  Palatine  ridges  not  present.  ***  Two 
dermal  ridges  in  front  of  the  cBsophagus;  the  anterior  is  some, 
times  not  papillose,  being  represented  by  a  median  dermal  lobe, 
the  posterior  long  and  always  papillose.  Arms  rather  weak. 
Fingers  subcylindrical  or  depressed,  not  fringed  or  disked,  the 
first  a  little  shorter  than  the  second.  Hind  limb  stout.  Foot 
broad.  Toes  moderate  or  rather  short,  subcylindrical  or  de- 
pressed,  not  fringed  or  disked.  A  weak  indication  of  an  inner 
metatarsal  tubercle,  otherwise  the  palmar  and  plantar  surfaces 
are  smooth.  The  length  of  the  outstretched  hindlimb,  from  the 
anus  to  the  tibio-tarsal  articulation,  equals  the  distance  from  the 
anus  to  the  axilla.     Skin  perfectly  smooth. 

Colour  (in  spirits)  uniform  dark  brown  above.  Lower 
surfaces  also  uniform  dark  brown,  or  creamy-white,  variously 
clouded  and  speckled  with  dark  brown  (PL  liv.,  fig.  2).  Anterior 
part  of  forearm  sometimes  yellowish.     Lower  eyelid  white. 

Total  length  of  type  from  snout  to  vent,  27  mm. 

Loc, — Six  specimens,  from  Mount  Scratchley,  on  the  Owen 
Stanley  Range,  British  New  Guinea,  at  an  altitude  of  12,200  ft. 
Collected  by  the  late  A.  Giulianetti  in  September  and  October, 
1896.  The  largest  specimen,  figured  on  Plate  liv.,  fig.l,  has  been 
chosen  as  the  type. 

Type  in  the  Australian  Museum,  Sydney. 

The  ligament  mentioned  in  the  above  diagnosis  of  the  genus 
Aphcmtophryne  is  made  clear  by  reference  to  the  Plates.  The 
question  must  necessarily  arise  as  to  whether  this  ligament  repre- 
sents a  stage  in  the  process  of  the  degeneration  of  the  procoracoid 
cartilage.  If  we  trace  the  reduction  of  clavicles  and  procoracoids 
through  the  many  phases  exhibited  by  the  recent  genera,  several 
facts  in  turn  become  evident. 

i.  As  the  clavicle  weakens  (as,  say,  in  Chaperina)  the  proco- 


*  The  palatine  bones  are  seen,  through  the  transparency  of  the  integu- 
ment of  the  palate,  to  meet  in  the  middle  line,  and  form  a  slight  expan- 
sion. This  is  shown  in  fig.l^  on  Plate  liv.,  and  is  also  the  case  in  Meto- 
potftira  and  Jlyfophw^nu. 
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racoid  appears  to  strengthen,  being,  no  doubt,  influenced  by  the 
tendency  to  counterbalance,  liable  to  occur  in  any  evolutioniiry 
process. 

ii.  A  further  reduction  of  the  clavicle  marks  the  cessation  of 
the  increase  in  the  procoracoid. 

iii.  As  the  clavicle  becomes  almost  totally  reduced  (as  ex- 
hibited by  the  genus  Spheiiophryne)^  and  the  bone  can  no  longer 
be  said  adequately  to  perform  its  original  function  in  the  girdle, 
the  procoracoid,  which  cannot  replace  it  in  supplying  the  neces- 
sary support  and  muscle-attachment,  also  weakens.  At  this 
stage  we  can  notice — (a)  a  reduction  in  the  sis%  and  arrangement 
of  the  pectoral  muscles;  (6)  a  correlated  reduction  in  the  size  and 
strength  of  the  arms;  (c)  a  marked  strengthening  and  expansion 
of  the  coracoids  at  the  symphysis;  and  sometimes  {d)  an  increase 
in  the  sis%  and  strength  of  the  sternal  plate. 

(iv.)  A  further  stage  is  shown  by  the  genus  MicrobcUrachfut 
Houx,  in  which  the  clavicles  appear  to  be  quite  absent,  and  the 
procoracoid  a  weak,  tape-like  cartilage  extending  from  the 
scapula  to  the  symphysis. 

V.  Finally,  we  have  the  complete  reduction  of  the  clavicular 
and  procoracoidal  elements  shown  in  Kcdoula^  Hylitphurbvs^  etc. 

It  will  be  seen,  then,  that  the  ligament  of  Aphantophryn^e 
occupies  an  analogous  position  to  the  pix>coracoid  of  Micro- 
batrtichuifj  but,  for  the  following  reasons,  we  cannot  regard  them 
as  homologous.  There  is  no  reason  to  doubt  that  the  tape-like 
band  of  the  latter  is  a  true  cartilaginous  procoracoid  of  a  degen- 
erate nature,  but,  in  AphavUophryne,  it  is  a  tough,  translucent, 
fascia-like  band,  which,  from  a  macroscopical  examination,  I 
have  no  hesitation  in  pronouncing  a  true  ligament.  Then,  too, 
in  some  species  of  Spheihophryne^  the  reduced  procoracoid  has 
lost  its  connection  with  the  scapula,  but  its  free  distal  end  is 
joined  to  the  shoulder  by  a  true,  ligamentous  band.  This  would 
appear  to  be  the  homologue  of  the  ligament  in  question.  In 
fact,  if  we  imagine  the  final  reduction  of  the  procoracoid  to  take 
place  along  this  line,  we  should  then  have  a  decreasing  cartilage, 
with  an  increasing  band  of  ligament,  which,  in  the  end,  would 
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connect  with  the  symphysis.  Such  a  band  would  have  an 
analagous  position  to  the  ligament  anterior  to  the  coracoid  in 
AphafUophrt/ftej  and  it  is  reasonable  to  presume  that  it  was  along 
such  lines  that  the  remarkable  ligament  of  this  new  genus 
evolved. 

Notes  on  the  Pectoral  Myology  of  Aphantophryne  pansa 

COMPARED    with    THAT   OF    L1MNODYNA8TE8    D0R8ALIS   AND 
Kaloula  PULCHRA. 

The  interesting  nature  of  the  pectoral  muscles  of  AphaiUophry^ie 
patMOj  revealed  by  the  dissection  to  examine  the  sternal  apparatus 
of  the  t3rpe-specimen,  has  led  me  to  prepare  the  following  notes. 

It  would  have  been  more  satisfactory  to  have  reserved  any 
anatomical  investigation  till  more  suitably  preserved  material 
came  to  hand,  but  the  variation  of  the  breast-muscles  is  of  such 
an  unusual  nature,  and  is  so  directly  related  to  the  most  interest- 
ing taxonomic  feature  of  this  new  form,  namely,  the  absence  of  a 
sternal  plate,  that  any  notice,  however  superficial,  will,  I  think, 
be  of  present  interest.  It  is  hoped  that  the  p<x)r  condition  of 
my  material  has  led  to  but  few  serious  errora. 

The  pectoral  musculature  of  several  members  of  the  family 
Brevicipitidje  (Engystomatidfe  atict.)  has  been  dealt  with  by  Dr. 
F.  E.  Beddard,  in  a  series  of  papers  published  in  the  Proceedings 
of  the  Zoological  Society  of  London.  I  must  acknowledge  the 
great  assistance  I  have  received  from  these  fine  papers,  and  have 
gleaned  ftx>m  them  the  main  points  of  accord  and  discord,  and 
intercalated  them  briefly  below. 

For  comparative  purposes,  two  hitherto  unfigui*ed  frogs  are 
illustrated,  and  briefly  described.  One,  Limiwdyiuisteat  dorsalis 
var.  dumerilii  Peters,*  belonging  to  the  family  Cystignathidie, 
has  a  complete  arcifeixius  pectoral  girdle.  The  other,  KalmUa 
p^ikhra  Gray,t  belonging  to  the  same  family  as  AphaiUophry^ie^ 
and  systematically  not  far  removed  from  it,  has  a  firmistemal 
girdle  with   no  clavicles  or  omostemum,  but  differs  from  it  in 

*Fry,  Rec.  Austr.  Mue.,  x.,  1913,  p.26,  PI.  iii.,  fig.2. 
tHoulenger,  Gat  Batr.  Brit  Mus.,  1882,  p.  167,  figs. 
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possessing  a  large,  sternal  plate.  Although  the  first  of  these 
two  frogs  is  much  more  widely  separated  from  ApharUophryne 
than  are  a  numher  of  Brevicipitid  frogs  available  for  dissection, 
it  is  of  interest,  comparatively,  since  it  shows  more  clearly  the 
modification  of  the  muscles  correlated  with  the  reduction  of  the 
pectoral  girdle.     This  is  the  primary  object  of  these  notes. 

In  addition  to  the  muscular  variations  due  to  the  widely 
different  sterna  of  the  three  species  under  discussion,  a  consider- 
able divergence  is  noticed  between  them  as  regards  the  compara- 
tive development,  and  respective  size  of  the  muscles.  This  is 
mainly  due  to  the  greater  or  lesser  development  of  the  fore-limbs, 
which  are  largest  in  L,  doraalis. 

One  of  the  most  striking  differences  between  Z.  dor$al%8  and 
A,  pansttf  indeed,  between  the  latter  and  any  other  Batrachian 
that  I  know  of,  lies  in  the  condition  of  the  rectus  abdominalis 
muscle.  In  Limnodynastes  dorsalia  (Plate  Iv.,  fig.  3,  ro.),  it  is 
essentially  the  same  as  in  Rana  escuterUOj*  but  differs  somewhat 
from  that  of  KalmUa  pulchra  (Plate  Iv.,  fig.l,  ra,)  owing  to  the 
absence  of  a  linea  alba  in  the  latter.  On  removing  the  ventral 
skin  of  these  frogs,  it  is  plainly  visible  covering  the  large  space 
between  the  inner  edges  of  the  pectorales  abdominis.  In  A, 
paneoj  however,  the  rectus  abdominalis  is  not  visible  without  the 
aid  of  further  dissection. 

When  the  abdominal  portion  of  the  pectoral  and  the  two 
obliques  (to  be  described  later)  have  been  removed,  the  remark- 
able, paired  condition  of  the  rectus  is  revealed  (Plate  Iv.,  fig.2,rci.)- 
Posteriorly,  they  are  fairly  broad,  and  in  contact  in  the  middle 
Une;  but,  anteriorly,  they  are  narrow  and  quite  separate  medially. 
There  is,  of  course,  no  trace  of  a  linea  cdhoy  and,  as  far  as  I  can 
be  sure,  there  is  only  one,  very  obscure  inscriptio  t&tidinea,  situ- 
ated at  about  the  point  where  the  pectorales  abdominis  meet 
medially.  Beneath  the  coracoids  (as  viewed  from  the  ventral 
side)  they  unite  with  the  muscle  which  I  take  to  be  the  stemo- 
hyoideus  of  each  side.      Towards  the  hinder  part  of  the  body, 

*  Hoffmann,  Bronn*B  Klara.  Thier-ReiohB,  fid.  vi.,  Abth.,  2,  1873-78, 
Taf.  xvii.,  pi. 
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they  lie  immediately  beneath  the  obliquus  muscles;  but,  anteriorly, 
they  are  more  deeply  situated.  In  Bana  temporariuj*  there  are 
five  poststemal  inseriptiones  tendinea;  while  in  Z.  (forM^M (Plate 
Iv.,  fig.3,  ti.)  and  Rhinoderma  darwinit^  there  are  only  four; 
Megalophrys  natuta^X  Xenophrys  m^ntieola,^  and  Kaloula 
ptdchra  have  three:  and  Heminu  gutt4Uufn\\  but  two;  while,  in 
BrevicepSj^  there  is,  as  I  suppose  in  Aphantophrynej  only  one. 

The  whole,  superficial,  abdominal  surface  of  A .  panaa  is  covered 
by  two  muscles.  As  before  mentioned,  the  rectus  abdominalis 
is  completely  hidden  by  these.  By  far  the  greater  extent  is 
overlain  by  the  two,  large  pectorales  abdominis,  but  a  V-shaped 
area  remains  between  the  anterior  borders  and  the  posterior 
edges  of  the  pectorales  stemales.  This  is  covered  by  an  ex- 
tremely fine,  transparent  muscle,  whose  fibres  run  almost  parallel 
to  those  of  the  pectorales  stemales,  at  an  angle  of  about  70*  to 
the  longitudinal  axis.  This  muscle,  which  is  obvious  on  the 
sides  of  the  body  as  well,  is  no  doubt  a  true  obliquus  extemus. 
In  the  median  ventral  line,  the  muscles  of  each  side  are  separated, 
although  the  tough  fascia  appears  to  bridge  the  gap,  through 
which  may  distinctly  be  seen  the  heart  and  conus  (Plate  Iv., 
fig. 2,  c.  and  v.).  Bordering  this  median  gap,  the  obliquus  ex- 
ternus  is  replaced  by  a  band  of  longitudinal  fibres  (Plate  Iv., 
fig. 2,  oel.)  which  I  had  at  first  thought  to  be  a  distinct  muscle, 
but  which  I  have  been  quite  unable  to  separate  from  it.  These 
fibres  seem  to  be  wrapped  in  the  same  fascia  as  the  obliquus, 
and  to  connect  anteriorly  with  the  expanded,  symphysial  portion 
of  the  coracoids.  The  different  angle  of  the  fibres  is  certainly 
conducive  to  regarding  them  as  a  distinct  muscle,  but,  till  better 
preserved  material  is  available,  this  point  cannot  be  settled. 

Beneath  the  external  oblique  muscle  is  a  layer  of  even  more 
obscure  fibres,  which  are  so  delicate  and  transparent  that  they 


*BeddArd,  Proo.  Zool.  Soo.,  1907,  p.  338. 
t  Beddard,  ioc.  cU.,  1908,  p.  683. 
itBeddard.  Ioc,  cit.,  1907,  p.  338. 
$  Beddard,  Ioc.  cit,,  1907,  p.  882. 
II  Beddard,  Ioc.  cit.,  1908,  p.9a3. 
IF  Beddard,  Ioc.  cit.,  1908,  p.  083. 
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can  only  be  seen  by  carefully  angled  lighting.  These  fibres, 
representing  the  obliquus  tntemti«(Platelv.,fig.2,oi.)y  run  almost 
at  right  angles  to  those  of  the  more  superficial  muscle;  that  is, 
they  run  outwards  and  backwards  from  the  middle  lioe  of  the 
ventral  surface.  They  are  so  extremely  thin  that  I  cannot  tmoe 
their  boundaries  or  attachments,  but  they  appear  to  underlie 
those  of  the  more  superficial  muscle  in  toto. 

The peclarales  abdominis  of  A.  pansa  (Plate  Iv.,  fig. 2,  pa,)  are 
very  large,  and  in  other  respects  unusual.  From  their  origin  at 
the  posterior  extremity  of  the  body,  they  run  forward,  covering 
superficially  almost  the  whole  abdominal  surf  aca  For  the  greater 
part  o{  their  length,  they  are  in  contact  medially,  but,  a  short 
distance  behind  the  symphysis  of  the  coracoids,  they  diverge, 
and,  narrowing  rapidly,  enter  their  insertion  beneath  the  deltoid 
muscle.  In  Z.  dors^Uut  (Plate  iv.,  fig.3,  pa,)  and  K,  pulehra 
(Plate  1  v.,  fig.  I,  pa,)  their  insertion  is  also  overlain  by  the  deltoid; 
while,  in  Uemisus  guttatum*  and  Xenophrys  monticolaji  they 
disappear  beneath  the  pars  sternalis  of  the  pectoral.  The  fibres 
of  the  pectoralis  abdominis  run  obliquely  in  the  anterior  portion 
of  the  muscle,  but  posteriorly  are  almost  longitudinal.  The 
muscle  is  characteristically  thin,  and  separates  readily  from  the 
underlying  obliquus  externus. 

In  L.  dorsali$  and  in  A',  pulehra^  the  pectoralis  abdominalis 
presents  some  peculiarities  worthy  of  notice.  In  both  these 
species,  a  remarkable  modification  of  much  the  same  nature 
occurs,  which,  as  well  as  being  exceptional  in  itself,  is  all  the 
more  noteworthy  because  of  its  presence  in  two  such  widely 
separated  frogs.  Thus,  we  find  the  muscle  in  each  case  divided 
into  two  distinct  portions,  which  I  have  here  called  the  portio 
intemus  (Plate  Iv.,  figs.  1  and  3,  pai.)  and  the  portio  externus 
(pae,)  relative  to  their  respective  positions. 

The  portio  iiUemus  of  the  pectoralis  abdominis  ^ Plate  1  v.,  fig.3, 
pai.)  in  L,  dorualis  is  fan-shaped,  the  fibres  radiating  from  the 
narrow  insertion  to  the  line  of  origin  on  the  first  two  poststernal 
segments  of  the  rectus  abdominalis.    The  line  of  origin  is  oblique 

'BeddAid,  Proo.  Zool.  Suo.,  1908,  p.  800,  fig.  176. 
tBeddaid,  loc,  cit.,  1907,  p.882,  fig.231. 
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and  nearly  straight.  Starting  from  the  posterior  margin  of  the 
sternal  plate  some  little  distance  from  the  linea  alba,  it  runs  out- 
wards and  backwards  at  an  angle  of  about  45*,  crossing  the  first 
and  anterior  two-thirds  of  the  second  segment  of  the  rectus.  The 
portio  exlernus  (pae.)  of  the  muscle  is  long  and  strap-like,  and 
lies  just  external  to,  and  touching  the  edge  of  the  portio  internus 
along  its  whole  length.  It  extends  along  the  length  of  the 
abdomen,  is  of  equal  width  throughout,  and  enters  its  insertion 
beneath  the  deltoid  together  with  the  inner  portion.  It  appears 
to  be  bound  in  the  same  fascia  as  the  portio  internus,  from 
which,  however,  it  is  easily  separated. 

In  A",  pfilchra,  the  portio  inter^iua  (Plate  Iv.,  fig.l,  pai.)  is  also 
fan-shaped,  but  with  this,  the  similarity  between  the  pectorales 
of  the  two  forms  ends  Two  peculiarities  of  the  inner  portion 
are  of  a  most  unusual  nature.  Firstly,  the  most  anterior  fibres, 
i.e.,  those  nearest  the  pars  stemalis,  overlap  that  muscle,  and  to 
a  great  extent  hide  it  from  view,  finding  attachment  on  the 
median  line  of  the  sternal  plate,  inside  the  origin  of  the  fibres  of 
the  pars  sternalis,  which  do  not  meet  those  of  the  muscle  of  the 
opposite  side.  Secondly,  the  portion  of  the  pectoral  is  abdominis, 
which  attaches  to  the  sternum,  is  in  contact  with  its  fellow  along 
the  middle  line  of  the  breast-plate.  This  peculiar  arrangement 
is  made  clear  by  the  figure  in  Plate  Iv.,  in  which  the  greater 
part  of  the  right  pectoralis  is  shown  dissected  away.  The  abdo- 
minal line  of  origin  of  the  pectoralis  abdominis  is  curved,  and 
terminates  postero-laterally  on  the  first  inscriptio  tendinea.  The 
portio  extemus  {^l&te  Iv.,  fig.l,  pae,),  although  quite  distinct  from 
the  inner  portion,  is  connected  to  it  and  to  the  integument  by 
multitudinous  fibres,  which  seem  to  arise  from  the  fascia  invest- 
ing the  muscle.  It  is  triangular  in  shape,  thus  difiering  from 
the  condition  in  L,  dorsalis,  and  is  somewhat  longer  than  the 
inner  portion.  The  inner  edge  of  the  portio  externus  overlaps 
the  outer  edge  of  the  inner  portion  to  a  considerable  extent,  as 
the  pins  in  the  figure  indicate  (Plate  Iv.,  fig.l).  When  seen 
from  the  ventral  aspect,  the  triangular  nature  of  the  outer  por- 
tion is  not  evident,  as  only  the  innermost  edge  is  visible,  the 
greater  portion  of  the  muscle  lying  on  the  side  of  the  body. 
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The  division  into  pars  aternalis  and  pars  epicaraeaidalis  of  the 
pectoralis  is  very  obscure  in  A.  pansa.  Along  the  line  of  origin 
on  the  symphysis,  there  is  no  trace  whatever  of  any  differentia- 
tion of  the  fibres;  but,  distal ly,  as  they  approach  their  insertion 
beneath  the  detoid  and  pars  abdominalis,  a  slight  separation 
into  a  small  anterior  and  a  larger  posterior  moiety  is  noticeable. 
The  anterior  portion,  representing  the  pars  epicaraeoidafis  (Plate 
Iv.,  fig. 2,  pe.)  of  other  frogs,  findrf  attachment  on  the  anterior 
portion  of  the  epicoracoid  cartilage  and  the  median  expansion  of 
the  ligament  (Plate  liv„  fig.lg«  lig»)  which  lies  in  the  position  of 
an  omosternum.  The  posterior  moiety,  or  the  pars  ster$ialis{F\9Lte 
Iv.,  fig.2,  psp,)  arises  wholly  from  the  epicoracoid  and  its  weak 
posterior  extension.  It  will  be  evident  that  these  fibres,  desig- 
nated as  the  pars  sternal  is,  in  all  probability  represent  the  portio 
anterior  of  that  muscle,  as  found  in  other  frogs. 

This  seems  to  exclude  whatever  room  for  doubt  there  exists  as 
to  whether  the  sternal  plate  will  be  found  in  ApharUttphryne  as 
a  separate  element.  In  those  frogs  which  possess  a  distinct 
sternum,  we  find  the  pars  sternalis  invariably  attaching  to  it. 
If  the  sternum  is  cartilaginous,  as  in  L,  dorsalisj  then  the 
muscular  attachment  is  of  a  lesser  extent  than  in  the  caae  of 
such  frogs  as  Rafia  and  Megalophrys^  in  which  the  sternum  has 
a  strong,  calcified  style.  In  Aphantophryne^  however,  we  find 
the  most  posterior  fibres  of  the  pectoralis  sternalis  attaching  to 
the  weak,  posterior  extension  of  the  epicoracoid  cartilage,  making 
the  necessity  of  provision  for  further  attachment,  in  the  form  (if 
a  sternal  plate,  seem  quite  superfluous. 

In  Z/.  dorsalisj  in  which  there  is  a  complete  pectoral  girdle, 
with  omosternum  and  sternal  plate,  and  much  more  powerful 
limbs,  the  arrangement  is  naturally  very  different.  It  shows 
three  distinct  divisions  lying  one  in  front  of  the  other.  The 
anterior  or  pars  epicoracaidalis  (Plate  Iv.,  fig.d,/>e.)  is  very  like 
that  of  Rana  esculeiita*  Its  fibres  do  not  attach  to  the  omo- 
sternum.     The  median  portion  represents  the  portio  attterior  of 

*Hofiimann,  Bronn's  Klass.  Thier-Reiohs,  Band  iv.,  1873-78,  p.  134,  Taf. 
xvii.,  pt. 
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the  pectoraliM  siemalis  (/>«a.),  and  arises  from  the  epicoracoidal 
arc,  but  is  separated  from  its  fellow  in  the  middle  line.  The 
portio  pottervn'  (psp.)  arises  on  the  anterior  half  of  the  stemnm 
and  from  the  ligament  binding  the  overlapping  epicoracoids.  It 
hides  from  view  the  coraco-brachialis  brevis  interior,  and  the 
coraco-brachialis  longus,  as  the  pars  epicoracoidal  is  also  hides 
the  coraco-radialis. 

In  A',  jmlchniy  the  arrangement  is  much  the  same  as  in  L. 
dorgaHSf  with  the  exception  of  a  few  details  of  origin,  insertion, 
and  relative  position  The  pars  epicoracoidalis  (Plate  Iv.,  fig.l, 
pe,)  is  hardly  distinguishable  from  the  pars  stemalis.  The 
median  division,  or  po'  tio  anterior  m.  pectoralis  Bternalia  (Plate 
1  v.,  fig.  1 ,  psa,)  is  even  less  distinct  than  in  L,  darsalis.  The  most 
posterior  fibres  of  this  muscle  attach  to  the  sternum,  but  the 
others  arise  along  the  epicoracoid,  as  also  do  those  of  the  pars  epi- 
coracoidalis.  The  portio  posteriori  psp.)  is  relatively  weak,  and  its 
fibres  originate  wholly  from  the  sternum.  As  before  mentioned, 
it  is  almost  hidden  from  view  by  the  portio  internus  m.  pecto- 
ralis  abdominalis  Its  fibres  arise  a  little  to  one  side  of  the 
middle  line,  showing  those  of  the  pectoralis  abdominalis  of  each 
side  to  be  in  contact  along  their  line  of  origin. 

I  have  been  unable  to  find  a  coraco-rcuiicUis^  like  that  of  Rana 
esculenta,  in  A.  pansa.  In  Z.  dorsalis^  there  is  a  muscle,  which  I 
take  to  be  the  coraco-rcuiialis  proprius  of  Hoflfmann*  (Plate  Iv., 
fig.3,  pr,).  It  underlies  the  pars  epicoracoidal  is  and  portio 
anterior  of  the  pectoralis  stemalis,  and,  by  those  muscles,  is 
hidden  completely  from  view,  as  is  mentioned  by  Dr.  Bcddardt 
in  the  case  of  Megalojfhrys  nasuta.  It  arises  on  the  epicoracoid 
arc,  and  its  fibres  have  much  the  same  angle  as  those  of  the  more 
superficial  pectoralis.  In  K.  pulchra,  there  is  an  obscure  band 
of  muscle  (Plate  Iv.,  fig.l,  pn.)  which  is  analogous  to  the  coraco- 
radialis  of  L,  dorsalis.  As  in  that  species,  it  is  hidden  from 
view  by  the  pars  epicoracoidal  is,  and  partly  also  by  the  anterior 
portion  of  the  pars  stemalis.     In  Metopostira  oceHala,  a  frog 

*  Hoffmann,  loc,  cU,y  p.lS5,  Taf.  xvii.,  crp. 
i  Beddard,  ioc,  cit,,  1907,  p.  337. 
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which  possesses  undoubted  affinities  to  A .  popsa.  Professor  von 
M^hely*  has  figured  the  coraco-radialis  as  plainly  discernible  in 
front  of  the  pars  epicoracoidalis. 

The  pectarcUi8  ctUcmeus  is  absent  in  all  three  frogs  under  dis- 
cussion. In  K.  pulchra^  as  in  Hemitus  gtUtatumy  Xenaphrys 
monticola,  and  Megalophrys  nasuta,  the  septum  dividing  the 
thoracic  and  abdominal  lymph-spaces  is  distinct,  but  is  not 
invaded  by  muscle-fibres. 

In  L.  domcdia,  there  is  a  well-developed  caraeabraehialiM 
langus  (Plate  Iv.,  fig.3,  cbl.).  In  front  of  this  is  a  coraco-hrachi- 
alu  brevis  intemus  (rbb.)  which,  although  not  so  large  as  the 
first-mentioned  muscle,  is  nevertheless  stronger  than  the  same 
muscle  in  E,  escfdenta.i  Both  these  muscles  are  hidden  by  the 
pectoralis  sternalis. 

I  am  doubtful  whether  the  muscle  homologised  with  the 
caraco-humeralis  in  A,  pansa  and  K,  pulckra  is  correctly  so  called. 
In  the  former,  its  fibres  border  the  distal  half  of  the  coracoid 
posteriorly,  attaching  to  that  edge  of  the  bone;  in  the  latter, 
however,  the  muscle  arises  from  the  whole  length  of  the  coracoid, 
and  a  few  fibres  seem  to  originate  on  the  sternal  plate.  This 
last  condition  is  almost  the  same  as  in  R,  esctdenta^dkud  although 
A,paii$a  differs  somewhat  from  it,  K.  pulchra  seems  to  exhibit 
no  features  which  supply  grounds  for  doubting  its  identity.  In 
this  last  species  also,  a  slight  indication  of  a  separation  of  the 
fibres  into  a  more  anterior  band  is  noticeable;  these  probably 
represent  a  coraco-brachialis  brevis  intemus.  However,  my 
material  is  so  poorly  preserved,  that  I  am  unable  to  come  to  any 
definite  conclusion  at  present. 

The  deltoid  (Plate  Iv.,  fig. 2,  cU,)  of  A,  punaa  is  weak  and  tape- 
like. A  pars  epislerncUu  is  wanting.  The  same  muscle  in  A'. 
fmlchra  (Plate  Iv.,  fig.l,  dl.)  is  much  stronger  and  broader,  but 
is  otherwise  identical.  In  L,  dorscUis,  there  is  a  distinct  para 
episterncUis  (Plate  Iv.,  fig. 3,  die.)  the  fibres  of  which  originate  on 
the  omosternum.  The  partio  scapufaris  is  overlain  by  the 
mylohyoideus. 

*  V.  M^hely,  Term^.  Fttzetek.,  xxiv.,  1901,  vii..  fig.6.  cr. 
t  Hoffmami,  ioc,  cit.,  Taf.  xvii.,  tigs. 6-8,  Mi, 
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The  most  important  features  of  the  pectoral  myology  of  the 
three  frogs  may  be  briefly  referred  to  as  follows  : — 

Aphantophbynk  pa  NBA  Fry. 

(1).  The  peetoraUs  abdaminu  are  very  large,  and,  meeting  in 
the  middle  line  a  short  distance  behind  the  pectoral  girdle,  they 
obscure  nearly  all  the  other  ventral  muscles  from  view.  They 
originate  at  the  posterior  extremity  of  the  body. 

(2).  The  obliquus  extemfis  is  separated  on  the  median,  ventral 
line,  and  is  on  a  more  superficial  plane  than  the  rectus  abdominis. 
A  band  of  medially-placed  fibres,  which  run  parallel  to  the  longi- 
tudinal axis  of  the  body,  may  or  may  not  be  part  of  this  muscle. 

(3).  The  pectarcUis  slemalis  is  much  reduced,  and  the  division 
into  pars  epieoracuidalU  and  pars  Btemalis  is  obscure. 

(4).  A  caraeo-Ttuiicdis,  like  that  in  Eaiia  esctds^Ua,  is  absent. 

(5).  A  pectoralis  cutafieua  is  absent. 

(6).  A  cwcuso-humereUis  {coraco^achialis  lofigus  1)  seems  to  be 
present,  although  some  doubt  exists  as  to  whether  this  muscle  is 
correctly  identified  (see  text). 

(7).  A  caraco-brctchialis  brevis  internus  is  not  present  as  a 
separate  muscle. 

(8).  'l*he  deltoid  is  weak  and  strap-like.  There  is  no  pars  epi- 
sterruUis,  and  the  pars  scaptUaris  is  rendered  rather  prominent 
by  the  reduction  in  size  of  the  pectoralis. 

(9).  The  rectus  abdominis  is  hidden  from  view  by  the  large 
pectorales  abdominis.  On  dissection,  it  is  seen  to  be  in  two 
separate  bands,  which  are  widely  separated  in  the  middle  line 
anteriorly.  There  is  no  linea  alba^  and  only  one(?)  poststernal 
inscripixo  tendinea. 

Kaloula  pulchra  Gray. 
(1.)  The  pectoralis  abdominis  is  divided  into  two  portions. 
The  portio  intemus  is  fan-shaped,  and  arises  from  the  first  post- 
sternal  segment  of  the  rectus;  its  anterior  fibres  are  in  contact 
with  those  of  the  other  side,  and  attach  to  the  sternal  plate. 
The  portio  externus  is  quite  distinct  from  the  inner  portion,  and 
is  triangular  in  shape;  its  inner  edge  overlaps  the  outer  edge  of 
the  latter.  There  are  numerous  fibrous  connections  with  the 
integument. 
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(1).  'I'he  obliquus  muscles,  internus  and  externus,  show  nothing 
extraordinary. 

(3).  The  pecloralit  slemalis  is  well-developed.  The  pars  ^pi- 
oaraeoidali$  is  normal;  the  pAra  stemalia  is  divisible  into  two 
portions,  an  anterior  and  a  posterior.  The  portio  ptaterior  does 
not  meet  its  fellow,  being  separated  in  the  median  line  by  the 
attachment  of  the  portio  internus  of  the  pectoralis  abdominis. 
Its  fibres  originate  wholly  from  the  sternum. 

(4).  A  coraco^tuiialia  is  present. 

(5).  A  pactoraliH  cutaneus  is  absent,  but  the  septum  dividing 
the  pectoral  and  abdominal  lymph-spaces  is  well-marked,  though 
not  invaded  by  fibres. 

(6).  A  coraoo-humeralit  {coracihbrtiehialis  lanyual)  is  present. 

(7).  A  eoraco-br<ichial%it  brevu  itUemus  is  perhaps  represented, 
as  the  fibres  of  the  last-mentioned  muscle(6)  show  an  indication 
of  a  division  into  an  anterior  bundle. 

(8).  The  deltoid  is  strong,  and  has  no  pars  epistemalis, 

(9).  The  rectus  abdominis  is  well-developed,  and  resembles 
that  of  Megalopfirys  nasuta  and  Xenophryt  monticola  in  having 
only  three,  poststernal  inscrip^iones  tendinect.  There  is  no  linea 
alba  present. 

LiMNODTNASTBS   DOR8ALI8   var.  DUMKItlLII  PtrS. 

(1).  The  pectoralis  abdominis  is  divided  into  two  portions,  the 
portio  internus  which  is  fan-shaped,  and  the  portio  externus 
which  is  long  and  strap-like.  The  first  arises  on  the  twoi 
anterior,  poststernal  segments  of  the  rectus;  and  the  latter  from 
the  posterior  extremity  of  the  ventral  surface.  The  two  pec- 
torales  are  separated  in  the  median  line,  and  the  rectus  is  plainly 
visible. 

(2).  The  sibliquus  externus  and  internus  are  normal. 

(3).  The  pectoralis  stemalis  is  strongly  developed.  It  is 
plainly  divisible  into  a  pam  epicoracoidalis^  and  a  pars  stemalis; 
the  latter  is  in  two  divisions,  an  anterior  medially  situated,  and 
a  posterior,  whose  fibres  arise  from  both  the  sternal  plate  and 
the  ligament  binding  the  overlapping  epicoracoids. 

(4).  A  coraeo-radialis  is  well  developed. 

(5),  The  pectoralis  cutanetts  is  absent. 
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(6).  A  caraeo-bmehialis  Umgui  is  normally  developed. 

(7).  A  eoraeo-braehialit  brevis  intemus  is  rather  strongly  de- 
veloped. 

(8).  The  Mioid  is  strong,  and  a  pars  epUUrnalis  connects 
with  the  omostemum.  The  portio  scapvlaria  is  overlain  by  the 
mylohyoideus.  • 

(9).  The  rectus  aitdominis  is  normal.  A  linea  alba  is  present, 
and  there  are  four  poststemal  inseriptione*  Ufidinea. 

EXPLANATION  OF  PLATES  UV.-LV. 

Plate  liv. 

Aphantophryne  paiua  Fry. 

Fig.l. — Dorsal  view  of  the  type-speoimen. 

Fig.  la. — Side-view  of  head. 

Fig.  \b. — View  of  palate. 

Fig.lc. — Doraal  view  of  terminal  phalanx  of  fourth  toe. 

Fi^.  \d. — Lateral  view  of  terminal  phalanx  of  fourth  toe. 

Fig.  le. — Ventral  view  of  hand. 

Fig.l/. — Ventral  view  of  foot. 

Fig.  1</. — Sternal  apparatus  of  type-speoimen;  lig.y  ligament. 

Fig.  2. — Ventral  view  of  a  very  atout  specimen. 

(All  the  figures  enlarged. ) 

Plate  Iv. 

Fig.l. — KcUotUa  ptdchra  Gray;    ventral  view  of  breast,    the  skin  and 

pectoral  muscles  of  the  right  side  dissected  away. 

Fig. 2. — Aphantophryiu  pansa  Fry;  ventral  view  of  breast,  the  skin  and 

pectoral  muscles  of  the  right  side  dissected  away. 

Fig.3. — Limnodynasteji  dcrtaJU  Gray,  var.  dnmerUii  Peters;  ventral  view 

of  body,  the  skin  and  pectoral  muscles  of  the  right  side  dissected 

away. 
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ol  heart. 

m 


786 


THE  CHANGE  OF  COMPOSITION  OF  ALVEOLAR  AIR 
AFTER  THE  STOPPAGE  OF  NORMAL 

BREATHING. 

By  H.  S,  Haloro  Wardlaw,  D.Sc.,  Linnean  Maclbay 
Fellow  of  the  Society  in  Physiology. 

(With  two  Text-figs.) 

Introduction. 

The  tension  of  carbon  dioxide  in  the  alveolar  air  of  man  is 
maintained,  under  conditions  of  rest  and  normal  breathing,  at  a 
detinite  value  in  each  individual,  from  which  it  deviates  only 
slightly.  The  constant  values  for  different  individuals  vary  over 
a  wider  range.  These  facts  were  first  established  by  Haldane 
and  Priestly  (1905),  and  by  FitzGerald  and  Haldane  (1905). 
Campbell,  Douglas,  and  Hobson  (1914)  have  recently  shown  that 
an  increase  of  2  mm.Hg  in  the  alveolar  tension  of  carbon  dioxide 
is  sufiicient  to  double  the  amount  of  ventilation  of  the  lungs. 
Under  ordinary  conditions  of  rest,  then,  the  amount  of  air 
breathed  in  a  given  time  is  so  adjusted  as  to  keep  the  alveolar 
tension  of  carbon  dioxide  practically  constant.  Haldane  and 
Priestly  also  showed  that  the  alveolar  tensions  of  oxygen  may 
be  varied  widely  by  breathing  atmospheres  containing  different 
percentages  of  oxygen,  without  sensibly  afiecting  the  amount  of 
ventilation  of  the  lungs.  Within  wide  limits,  therefore,  the 
ventilation  of  the  lungs  is  regulated  solely  by  the  alveolar  tension 
of  carbon  dioxide,  and  is  independent  of  the  alveolar  tension  of 
oxygen. 

When,  however,  the  normal  ventilation  of  the  lungs  is  stopped 
by  holding  the  breath,  or  by  rebreathing  the  same  air,  the  carbon 
dioxide  given  off  by  the  blood  will  accumulate  in  the  lungs,  while 
the  oxygen  present  will  tend  to  disappear.  The  first  investiga- 
tion of  the  change  of  composition  of  the  air  in  the  lungs,  when 
the  breath  is  held,  seems  to  be  that  of  Becher  (1855),  who  held 
the  breath  for  various  periods  ranging  up  to  100  seconds,  after 
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taking  a  deep  inspiration.  He  found  that  the  percentage  of 
carbon  dioxide  in  the  expired  air  rose  at  a  continually  decreasing 
rate,  and,  towards  the  end  of  the  period  of  holding  the  breath, 
seemed  almost  to  have  reached  a  constant  vakie. 

By  shutting  oif  one  lobe  of  the  lung  of  an  animal  from  the 
exchange  of  gases  with  the  inspired  air,  and  drawing  off  samples 
of  the  contents  through  a  catheter,  Wolffberg  (1871)  attempted 
to  measure  the  final  tension  of  carbon  dioxide  in  this  portion  of 
the  lung  after  a  state  of  equilibrium  with  the  venous  blood  had 
been  reached. 

Loewy  and  von  Schrotter  (1905)  carried  out  similar  experi- 
ments upon  human  l)eing8.  They  found  that  the  alveolar  ten- 
sions of  carbon  dioxide  and  of  oxygen  eventually  reached  con- 
stant values,  the  former  gas  sooner  than  the  latter.  These  values 
they  regarded  as  the  venous  tensions  of  the  gases. 

Hill  and  Flack  (1908)  observed  the  length  of  time  for  which 
the  breath  could  be  held,  under  normal  conditions,  after  breath- 
ing oxygen,  and  after  muscular  exercise.  They  measured  the 
tensions  of  carbon  dioxide  and  of  oxygen  in  the  alveolar  air 
when  the  breaking-point  was  reached.  They  also  measured  the 
final  alveolar  percentages  after  breathing  as  long  as  possible  from 
an  aniesthetic  bag,  tilled,  in  one  case,  with  expired  air,  in  another 
case,  with  oxygen.  In  each  case,  the  time  of  holding  the  breath 
was  longer,  and  the  final  tensions  of  carbon  dioxide  were  higher 
than  when  similar  gaseous  mixtures  were  simply  held  in  the 
lungs.  The  final  tensions  of  carbon  dioxide  reached  were  also 
higher  when  oxygen  was  present  in  excess.  These  investigators 
made  experiments  to  determine  the  alveolar  percentages  of 
carlx>n  dioxide  and  of  oxygen  after  holding  the  breath  for 
various  periods,  and  found  that  the  percentage  of  oxygen  fell 
more  rapidly  than  that  of  carbon  dioxide.  They  concluded 
that  it  was  the  alveolar  percentage  of  oxygen,  and  not  that  of 
carbon  dioxide,  which  determined  the  period  for  which  the  breath 
could  be  held.  From  their  experiments  on  rebrea thing  the  same 
air  from  a  bag,  they  concluded  that  holding  the  breath  obstructed 
the  circulation  and  so  hindered  the  exchange  of  gases  between 
the  alveolar  air  and  the  blood. 
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Leimdorfer  (1909)  determined  the  composition  of  alveolar  air 
after  inspirations  of  ordinary  air,  and  of  gaseous  mixtures  con- 
taining different  percentages  of  carbon  dioxide  and  oxygen,  had 
been  held  in  the  lungs  as  long  as  possible.  He,  too,  found  that 
excess  of  oxygen  raised  the  final  percentage  of  carbon  dioxide 
attained,  and  concluded  that  the  time  for  which  the  breath  could 
be  held  was  determined  by  the  percentage  of  oxygen  in  the 
alveolar  air. 

Du  Bois-Reymond  (1910)  connected  one  lobe  of  the  lung  of 
an  animal  with  a  space  filled  with  nitrogen,  and  observfKi  the 
rate  at  which  carbon  dioxide  was  given  off  into  this  apace.  He 
found  that  the  percentage  of  carl>on  dioxide  rose  at  a  logarith- 
mically decreasing  rate,  and  approached  a  certain  final  value. 

Christiansen,  Douglas,  and  Haldane  (1914)  carried  out  ex- 
periments to  determine  the  composition  of  alveolar  air  after 
holding  in  the  lungs  mixtures  of  air  containing  various  percent- 
ages of  carbon  dioxide.  The  lungs,  in  fact,  were  used  as  an 
aerotonometer.  When  the  percentage  of  carbon  dioxide  in  the 
inspired  mixture  was  below  a  certain  value,  the  percentage  in 
the  alveolar  air  was  greater  after  holding  the  breath  than  that 
present  in  the  original  mixture.  When,  however,  the  percentage 
of  carbon  dioxide  in  the  mixture  was  greater  than  this  value, 
the  alveolar  percentage,  after  holding  the  breath,  was  less  than 
that  in  the  original  mixture;  that  is,  carbon  dioxide  had  been 
absorbed  by  the  blood.  These  investigators  concluded  that  the 
percentage  of  carbon  dioxide  in  the  inspired  air  above  which 
carbon  dioxide  was  absorbed  by  the  blood,  and  below  which 
carbon  dioxide  was  given  off  by  the  blood,  was  the  percentage 
in  the  alveolar  air  with  which  the  venous  blood  was  in  equi- 
librium in  the  lungs,  ahd  from  which  the  venous  tension  of 
carbon  dioxide  in  the  lungs  could  be  calculated.  These  workers 
also  measured  the  percentages  of  carbon  dioxide  in  the  alveolar 
air  after  holding  the  breath  for  various  periods.  They  found 
that  the  alveolar  percentage  of  carbon  dioxide  continued  to  rise 
during  the  whole  period  for  which  the  breath  was  held,  and  con- 
cluded that  the  venous  tension  of  carbon  dioxide  could  not  be 
determined  by  observations  of  this  kind. 
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Recently,  Boothby  and  Sandiford  (J 916)  have  also  used  the 
above  aerotonometric  method  for  the  determination  of  the  venous 
tension  of  carbon  dioxide,  and  have  obtained  results  similar  to 
those  of  Christiansen,  Douglas,  and  Ualdane  {loc.  cit.). 

In  the  present  investigation,  the  rate  at  which  the  composition 
of  alveolar  air  changes,  when  the  admission  of  fresh  air  to  the 
lungs  is  discontinued,  has  been  examined  in  greater  detail.  The 
rate  of  alteration  of  the  composition  of  the  alveolar  air  has  been 
studied  under  two  different  sets  of  conditions.  Tn  the  first 
series  of  experiments,  the  breath  was  simply  held  for  measured 
periods  after  the  completion  of  a  normal  inspiration,  before 
taking  a  sample  of  alveolar  air.  In  the  second  series  of  experi- 
ments, after  the  completion  of  a  normal  inspiration,  breathing 
was  continued  into  and  out  of  an  empty  rubber  bag,  samples  of 
alveolar  air  being  collected  from  time  to  time.  It  was  found 
that  the  rise  in  the  alveolar  tension  of  carbon  dioxide  and  the 
fall  in  the  tension  of  oxygen  were  considerably  more  rapid  in 
the  second  series  of  experiments  than  the  first. 

Experiments  have  also  been  carried  out  to  examine  more  closely 
the  difference  between  the  two  sets  of  results.  It  was  found 
that  movement  of  the  same  air  into  and  out  of  the  lungs,  altera- 
tion of  pressure  in  the  closed  chest,  or  the  maintenance  of  nega- 
tive pressure  in  the  chest,  caused  a  marked  increase  in  the  rate 
of  increase  of  the  alveolar  tension  of  carbon  dioxide.  The  main- 
tenance of  positive  pressure  in  the  chest,  however,  slightly  de- 
creased the  rate  of  change  of  composition  of  the  alveolar  air 
after  the  cessation  of  normal  respiration. 

Methods. 

The  experiments  described  in  this  paper  were  made  upon  one 
subject  (H.8.U.W.).  Before  commencing  to  collect  samples  of 
alveolar  air,  the  subject  seated  himself  comfortably  and  rested 
for  ten  minutes  in  order  to  allow  the  respiration  to  become  as 
steady  as  possible.  The  subject  remained  seated  during  the 
whole  course  of  an  experiment.  The  only  work  done  by  him 
was  the  opening  of  taps  for  the  collection  of  samples  of  alveolar 
air,  the  starting  and  stopping  of  a  kymograph,  and  the  making 
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of  the  deep  expirations  from  which  the  samples  were  obtained. 
A  complete  rest  of  five  minutes  was  taken  after  the  collection 
of  each  sample.  The  experiments  in  each  series  in  the  Tables 
given  below  are  recorded  in  the  order  in  which  they  were  made. 

Two  preliminary  series  of  experiments,  in  which  about  two 
hundred  analyses  were  performed,  were  carried  out  on  two 
different  subjects.  In  these  experiments,  attention  was  not 
paid  to  the  necessity  of  allowing  the  subject  to  rest  completely 
before  taking  a  sample  of  alveolar  air.  The  variations  among 
individual  experiments  were,  cons(*quently,  too  great  to  allow 
precise  conclusions  to  be  drawn.  The  average  results  of  each 
series,  however,  showed  the  same  features  as  the  experiments 
recorded  here. 

The  samples  of  alveolar  air  were  collected  over  mercury  in 
exhausted  gas-burettes.  The  deep  expirations  from  the  last  por 
tions  of  which  the  samples  were  obtained  (Haldane  and  Priestly, 
loc.  cxL)  were  made  through  a  brass  mouth-piece,  20  cm.  long, 
into  a  rubber-lined  antesthetic-bag.  The  mouth -piece  was  pro- 
vided with  ten  side-tubes  of  capillary  bore;  to  these  tubes,  burettes 
were  attached.  In  this  way,  a  number  of  samples  of  alveolar 
air  could  be  collected  without  other  manipulation  than  the 
opening  of  spring-clips. 

The  instant  at  which  an  expiration  was  made  was  recorded 
on  the  drum  of  a  kymograph  by  means  of  a  manometer  con- 
nected with  one  of  the  side-tubes  of  the  mouth-piece.  The 
instant  at  which  respiration  was  stopped  and  the  holding  of  the 
breath  commenced,  was  recorded  on  the  kymograph  by  pinching 
the  tube  leading  to  the  manometer.  A  Jaquet  clock  was 
arranged  to  make  a  time-tracing,  showing  seconds,  immediately 
below  the  tracing  of  the  manometer.  The  periods  elapsing 
between  the  commencement  of  holding  the  breath  and  the 
making  of  the  expiration  from  which  the  sample  of  alveolar  air 
was  obtained,  were  determined  by  measurement  of  the  graphic 
records.  In  the  cases  in  which  the  subject  breathed  into  and 
out  of  a  closed  bag,  the  intervals  of  time  between  the  successive 
expirations  were  measured  in  the  same  way.  Time  could  be 
measured  on  the  tracings   with  an  error  of  about  0 '5  second. 
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Periods  of  holding;  the  breath,  or,  between  expirations  into  a 
bag,  are  given  in  the  Tables  to  the  nearest  second. 

The  analyses  of  the  samples  of  alveolar  air  were  carried  out  in 
a  small  Haldane-apparatus.  About  20cc.  of  alveolar  air  were 
collected  for  each  sample,  about  9  cc.  being  used  for  an  analysis. 
Duplicate  analyses  were  performed  only  in  those  cases  in  which 
there  was  doubt  as  to  the  reliability  of  a  result.  I'he  results  of 
duplicate  analyses  showed  divergences  ranging  up  to  2%.  The 
deviation  from  the  mean  is  only  half  this  figure.  The  results 
given  in  the  Tables,  therefore,  have  an  error  of  less  than  2%; 
that  is  to  say^  the  percentages  of  carbon  dioxide  and  of  oxygen 
are  correct  to  less  than  one-tenth  of  one  per  cent.  The  amounts 
of  carbon  dioxide  and  of  oxygen  in  the  alveolar  air  are  expressed 
as  percentages  by  volume  of  the  dry  gas.  The  partial  tensions 
of  carbon  dioxide  and  of  oxygen,  in  millimetres  of  mercury,  are 
also  given.  The  tensions  were  calculated  from  the  percentage 
composition  of  the  dry  gas,  the  barometric  pressure  at  the  time 
of  the  experiment,  and  the  tension  of  aqueous  vapour  in  the 
lungs  [43  mm.  Ug,  Loewy  and  6erhartz(  1913),  Osborne  (191 3)]. 
The  tensions  have  an  error  of  less  than  1  mm.Hg. 

Effect  of  holding  the  Bkbath. 

In  the  following  Table  are  shown  the  percentages  and  tensions 
of  carbon  dioxide  and  of  oxygen  in  alveolar  air  after  holding  the 
breath  for  various  periods.  In  the  last  portion  of  the  Table,  the 
averages  of  the  values  obtained  in  the  individual  experiments 
are  given. 

Tablk  i. 
Coniponilion  o/afi'eofar  air  after  holding  breath  for  rariou^  periods. 


Carbon  dioxide. 

Oxyiren. 

^J  iininAr 

Time 

Per  cent. 

Mm.Hg. 

Per  cent. 

Mm.Hg. 

1 

0 

5-26 

38-4 

2 

5 

.5*75               420 

3 

10 

5-97               43-6 

4 

16 

619 

451 

5 

20 

6-25 

45*6 

6 

27 

6*56 

47-8 

7 

31 

6-50 

47-5 
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Tasli  i. — cmUinved. 


1 

1 

Time. 

Carbon  dioxide. 

Oxygen. 

Number. 

Per  cent. 

Mm.Hg. 

Per  cent. 

Mni.Hg. 

8 

0 

5-53 

40*4 

»        1 

5 

5*90 

43*0 

10 

11 

6-01 

43-9 

11 

16 

6-42 

46*9 

12 

20        1 

6*58 

48*0 

13 

27        ' 

6-57 

48*0 

, 

14 

30 

6-67 

487 

15 

37 

6*91 

50-5 

1« 

0 

5-20 

37*6 

16-00 

115*8 

17 

6 

579 

41*9 

1475 

106*8 

18 

12 

6*21 

45  0 

13-68               99*0 

19 

16 

618 

44*8 

13*81              100*0 

20 

21 

6-49 

47  0 

12*76               92*3 

21 

26 

6*33 

45-8 

12*74               92*2 

22 

31 

6-55 

47-4 

11*93              86*4 

28 

36 

675 

48*8 

11-20 

81-1 

24 

0 

51 1 

36*9 

16*48 

118*8 

25 

7 

5-87 

42*4 

14*98             106*1 

26 

11 

6*06 

43-8 

14*43             104*2 

27 

16 

6-37 

46*0 

13*65               98*5 

28 

20 

6-51 

47*0 

12*95      1         93*5 

29 

26 

6-57 

47*4 

12*39               89*4 

30 

30 

670 

48*3 

11*89               85-8 

31 

35 

6*65 

48*0 

1210               87*4 

32 

0 

510 

36*8 

16*21              1170 

33 

6 

5-89 

42*5 

14-83 

107  0 

34 

10 

6-28 

45-3 

14-04 

101*4 

35 

16 

6-29 

45-4 

13*70               98*9 

36 

21 

6*49 

46*8 

12*85      1         92*8 

37 

25 

6-52 

471 

12*46               89*9 

38 

30 

678 

49  0 

11-64               84*1 

39 

35 

1      677 

1 

48*9 

1113               80*4 

40 

0 

1 

5-34 

37*9 

16*40             116*5 

41 

5 

5-89 

41*8 

14*21              101*0 

42 

11 

5-99 

42-5 

14-04               99*9 

43 

17 

6*43 

451 

12*69 

901 

44 

21 

6*57 

467 

1213 

86*2 

45 

26 

677 

481 

11*83 

84*1 

46 

31 

678 

481 

11*31 

80*5 

47 

36 

6-98 

49*6 

10-42 

71*1 
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Table  i. — coiUinued, 


Number. 


Time. 


Carbon  dioxide. 


Average. 


Per  cent. 

Mm.Hg. 

3-28 

38  0 

5*85 

42*6 

6-09 

44-0 

«%31 

4o« 

«*4A 

46  •« 

6*5o 

47-4 

6(W 

481 

($•82 

49-3 

Oxygen. 


Per  cent. 

Mm.Hg. 

16  00 

118-3 

14  69 

1061 

1403 

101  -3 

13-46 

97*3 

12-67 

91-6 

12-36 

89-3 

11-69 

84-4 

11-21 

810 

0 
6 
11 
16 
21 
23 
31 
36 


The  manner  in  which  the  composition  of  alveolar  air  changes 

when  the  breath  is  held,  as  expressed  by  the  above  figures,  is 

more  clearly  shown  by  the  accompanying  diagram  ('i'ext-fig.l). 

In  the  diagram,  times  are  plotted  as  abscissce,  the  corresponding 

tensions  of  carbon  dioxide  and  of  oxygen  as  urdinates      The 

points  shown  in  the  diagram  represent  the  average  values  given 

in  the  Table. 

Diagram  i. 

Curve  A  in  the  diagram  represents  the  variation  of  the 
alveolar  tension  of  carbon  dioxide  with  the  period  of  holding  the 
breath. «  This  curve  shows  that,  as  the  breath  is  held,  the 
alveolar  tension  of  carbon  dioxide  rises  at  a  continually  decreas- 
ing rate  for  about  30  seconds.  During  the  first  5  seconds  of 
holding  the  breath,  the  alveolar  tension  of  carbon  dioxide  rises 
from  380  to  41*6,  33  mm.Hg.  Between  the  26th  and  30th 
seconds,  the  tension  rises  from  47*5  to  48*0,  0'5mm.Hg.  that  is, 
at  only  about  one-seventh  of  the  initial  rate.  After  the  30th 
second,  the  rate  of  increase  of  the  alveolar  tension  of  carbon 
dioxide  ceases  to  fall,  and  l>egins  to  rise  again.  This  increase 
in  steepness  continues  to  the  35tli  second,  beyond  which 
the  subject  was  unable  to  hold  the  breath  and  still  retain  the 
power  of  making  the  forced  expiration  necessary  to  obtain  a 
sample  of  alveolar  air.  The  increase  in  the  rate  at  which  the 
alveolar  tension  of  carbon  dioxide  rises,  after  holding  the  breath 
for  about  30  seconds,  is  due  to  the  fact  that  the  subject  then 
begins  to  make  involuntary  movements  of  the  diaphragm  and  of 
the  muscles  of  the  chest,  which  grow  in  intensity  as  the  holding 
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of  the  breath  is  continued.  These  movements,  as  will  be  shown 
later,  markedly  hasten  the  passage  of  carbon  dioxide  into  the 
alveolar  air.  The  total  rise  of  the  tension  of  carbon  dioxide,  on 
holding  the  breath  for  35  seconds,  is  11*5  nim.Hg. 


//o 


/oo 


T/hje    10       20       30       4.0 

Text-fig.  1. — Variation  of  alveolar  tensions  of  carlwn  dioxide  and  of  oxygen 
with  period  of  holding  the  breath  (A,  B),  and  with  period  of  re- 
breathing  expired  air  (C,  D).     Times  (absoisste)  in  seoonds,  tensions 
(ordinates)  in  mm.Hg. 
Curve  B,  in  the  above  diagram,  shows  how  the  alveolar  tension 

of  oxygen  changes  as  the  breath  is  held.     It  will  be  seen  that 
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the  rate,  at  which  the  tension  of  oxygen  falls,  is  very  much 
greater  than  the  rate  at  which  the  tension  of  carbon  dioxide 
rises.  In  35  seconds,  the  tension  of  oxygen  falls  from  116*5  to 
81*0,  35*5mm.Hg,  or  more  than  three  times  as  much  as  the 
tension  of  carbon  dioxide  rises.  It  will  l>e  noticed  also  that, 
although  the  rate  of  change  of  the  alveolar  tenwion  of  oxygen 
slows  down  with  time,  this  slowing  down  is  much  less  marked 
than  in  the  case  of  the  tension  of  carbon  dioxide.  During  the 
first  5  seconds  of  the  experiment,  the  tension  falls  7*5  mm  Hg; 
during  the  last  5  seconds,  3'5mm.Hg  or  at  about  one-half  the 
initial  rate.  The  tremors  of  the  respiratory  muscles,  which 
make  their  appearance  towards  the  end  of  the  experiment, 
apparently  do  not  become  of  sufficient  intensity  to  affect  notice- 
ably the  rate  of  absorption  of  oxygen  in  the  lungs. 

When  the  breath  is  held  for  a  long  enough  period,  therefore, 
the  tension  of  carbon  dioxide  gives  indications  of  attaining  a 
certain  fixed  value  The  alveolar  tension  of  oxygen,  on  the 
other  hand,  falls  rapidly  duHng  the  whole  period  for  which  the 
breath  can  be  held. 

Efpbct  op  rbbkbathing  the  same  Air. 

In  the  following  Table  are  given  the  alveolar  tensions  and 
percentages  of  carbon  dioxide  and  of  oxygen  after  the  air  in  the 
lungs  at  the  end  of  a  normal  inspiration,  instead  of  being 
held  there  for  a  certain  period,  is  breathed  into  and  out  of  a 
closed,  empty  bag.  Under  these  circumstances,  the  air  of  the 
lungs  does  not  remain  stagnant,  but  is  mixed  together  by  the 
movements  of  breathing.  The  contents  of  the  lungs  are  also 
mixed  with  the  air  in  the  mouth-piece,  and  in  the  bag,  which 
cannot  be  emptied  completely.  The  volume  of  this  air  is  not 
more  than  100  cc.  The  average  volume  of  the  deepest  expira- 
tion which  the  present  subject  can  make^  after  taking  a  normal 
inspiration,  is  2200  cc.  As  the  volume  of  the  residual  air  may 
be  taken  as  800-1000  cc,  the  total  volume  of  the  air  in  the  lungs, 
at  the  end  of  a  normal  inspiration,  amounts  to  approximately 
3000  cc.  The  contents  of  the  lungs  are  mixed,  therefore,  with 
about  3%  of  their  volume  of  air  by  breathing  into  and  out  of  the 
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bag.  If  the  rate  at  which  the  alveolar  tension  of  carbon  dioxide 
rises,  and  that  at  which  the  alveolar  tension  of  oxygen  falls,  be 
the  same,  when  the  contents  of  the  lungs  are  breathed  in  this  way 
as  when  the  breath  is  held,  the  changes  in  the  tensions  of  the  gases 
will  be  about  3%  less  in  the  former  case  than  in  the  latter. 
The  figures  given  in  the  following  Table,  however,  show  that,  on 
the  contrary,  the  changes  in  the  tensions  of  the  gases  are  con- 
siderably greater  in  the  former  case. 

Tablk  ii. — CompotUion  of  alveolar  air  afitr  breaJthiiuj  info  atui  otU  of 

closed  bag  for  various  periodn. 


Time. 

Carbon  dioxide. 

Oxygen. 

Number. 

Per  cent. 

Mm.Hg. 
36*6 

Per  cent. 

Mm.Hg. 

• 
48 

0 

607 

16*70 

112-8 

49 

7 

6*91 

42  5 

14*13 

101-5 

60 

16 

6-62 

460 

12  44 

89*5 

61 

22 

6-73 

48-9 

11-22 

80  7 

62 

29 

7  07              50-8 

10O3 

72*2 

63 

84 

7  03              60-6 

9*35 

67-2 

64 

41 

7-29              62-4 

8*74 

62*8 

65 

46 

7  30              62-6 

8*23 

69-1 

66 

0 

6-03        ]      36-7 

16*92 

U3  2 

57 

7 

6-77        !      41*0 

14-93 

106*1 

68 

16 

6  33              45  0 

13-53 

96*2 

69 

28 

6  74              47-9 

1213 

862 

60 

31 

6  96 

49-6 

11-32 

80-5 

61 

38 

7-20              612 

10-14 

72- 1 

62 

44 

7-34              62  1 

9  35 

66*5 

63 

61 

7-37 

62-4 

8-65 

61-5 

64 

0 

6-35 

38-4 

15*84 

113*8 

66 

8 

609 

43  3 

14-51 

104*2 

66 

14 

6-60 

47-4 

13-36 

95  9 

67 

20 

6*94 

49  8 

11-96 

85-8 

68 

27 

7-24 

49*8 

10*87 

78*0 

69 

33 

7-47 

53-6 

9-91 

71*2 

70 

38 

7  59 

54-6 

8-70 

62*4 

71 

44 

7-77 

55  7 

7-97 

67*2 

72 

0 

5-30 

38-6 

16*20 

118-0 

73 

7 

6  99 

43*6 

16*25 

110-3 

74 

13 

6  63 

47-8 

13-88 

1003 

76 

19 

7-09              61-2 

12  88 

931 

76 

26 

7  25 

52*4 

11-80 

86*4 

77 

31 

7-45 

63-8 

11-00 

79*6 

78 

36 

7-61 

56  0 

9*94 

71-8 

79 

42 

7-78 

56*2 

9  08 

66*6 
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Tablr  ii. — cmUhiHtd. 


Number. 


Average 


Time. 


0 
5 
10 
15 
20 
25 
30 
.N5 
40 


Carbon  dioxide. 


Per  cent. 

5125 

5  70 

6  15 
6-5 
6*8 

7  05 
7-25 
735 
7  45 


Miii.Hg. 


38-0 
410 
44  5 
47  0 
49-2 
51-0 
52-4 
531 
53  9 


Oxygen. 


Per  cent.       Mni.Hv. 


ItSI 

116-4 

15  1 

1091 

14  1 

101-9 

132 

95-5 

12-3 

890 

11  4 

82-5 

10-7 

77-2 

9  8 

70-9 

9-2 

66*5 

i  he  intervals  of  time  between  the  taking  of  each  sample  of 
alveolar  air  and  that  of  the  next  in  the  above  series  of  experi- 
ments, are  not  considered  to  be  uniform  enough  to  allow  average 
values  to  be  calculated  from  them  arithmetically.  The  average 
figures  given  in  the  last  portion  of  the  Table,  therefore,  have  been 
determined  graphically  by  plotting  the  individual  experiments 
on  squared  paper,  drawing  a  curve  through  the  points  represent- 
ing each  series  of  results,  and,  from  the  curves,  determining  the 
tensions  of  carbon  dioxide  and  of  oxygen  for  corresponding  times. 
From  the  figures  got  thus,  the  average  values  have  been  calcu- 
lated in  the  ordinary  way.  These  values  are  represented  in  the 
diagram  by  the  points  on  the  curves  C  and  D. 

The  curve  C  represents  the  manner  in  which  the  alveolar 
tension  of  carbon  dioxide  rises  when  the  contents  of  the  lungs 
are  breathed  into  and  out  of  a  closed,  empty  bag.  It  will  be  seen 
that  the  alveolar  tension  of  carbon  dioxide  rises  at  a  continually 
decreasing  rate.  During  the  first  5  seconds  of  the  experiment, 
the  tension  of  carbon  dioxide  rises  3*5  mm.Hg,  or  by  practically 
the  same  amount  as  when  the  breath  is  held  in  the  lungs. 
Between  the  25th  and  30th  seconds,  however,  the  rise  is  1*4  mm. 
Hg,  or  about  thrice  as  great  as  when  the  breath  is  held.  The  total 
rise  in  the  alveolar  tension  of  carbon  dioxide  in  35  seconds  is 
from  38-0  to  53-0,  15*0  mm.Hg,  or  nearly  40%  greater  than  the 
rise  occurring  in  the  same  period  when  the  breath  is  simply  held. 

Curve .  D  shows  the  rate  at  which  the  alveolar  tension  of 
oxygen  falls. when  the  contents  of  the  lungs  are  breathed  into 
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and  out  of  a  closed  bag.     This  rate  decreases  very  slowly  with 
time.     The  fall  in  the  alveolar  tension  of  oxygen  during  the  first 

5  seconds  of  the  experiment  is  7*5  mm.Hg,  the  same  as  when  the 
breath  is  held.     Between  the  25th  and  30th  seconds,  the  fall  is 

6  mm.Hg,  or  nearly  twice  as  great  as  when  the  breath  is  held. 
The  total  fall  in  the  alveolar  tension  of  oxygen,  after« breathing 
into  and  out  of  the  bag  for  35  seconds,  is  from  116*4  to  70*9, 
45*5  mm.  Hg,  or  nearly  30%  greater  than  when  the  breath  is 
simply  held.  Thus,  when  the  same  air  is  rebreathed,  not  only 
is  there  an  increase  of  the  rate  at  which  the  composition  of  the 
alveolar  air  changes,  but  the  amount  of  the  change  itself  is  also 
greater  than  when  an  equal  quantity  of  air  is  held  in  the  lungs 
for  an  equal  period.  Although  the  increase  in  the  alveolar 
tension  of  carbon  dioxide  and  the  decrease  in  the  alveolar  tension 
of  oxygen  are  so  much  greater,  when  the  air  in  the  lungs  is 
breathed  to  and  from  a  bag  for  a  given  time,  than  when  the 
breath  is  held  for  the  same  length  of  time,  the  period  which 
elapses  before  the  subject  begins  to  feel  acutely  the  need  of  fresh 
air  is  considerably  extended  in  the  former  case.  In  the  present 
subject,  the  feeling  of  distress  is  as  pronounced  after  holding 
the  breath  for  35  seconds  as  it  is  after  breathing  to  and  from  the 
bag  for  about  50  seconds. 

Discussion  op  Results. 
The  curves  in  the  above  diagram  show  the  rates  of  change  of 
the  alveolar  tensions  of  carbon  dioxide  and  oxygen  at  different 
times  after  the  stoppage  of  normal  respiration.  They  depict  the 
rates  of  movement  of  these  gases  to  and  from  the  alveolar  air. 
Carbon  dioxide  and  oxygen  can  move  only  to  and  from  the 
alveolar  out  of  or  into  the  pulmonary  tissues  and  the  blo<Al,  on 
the  one  hand,  and  the  air  of  the  dead  space,  on  the  other  hand. 
At  the  end  of  a  normal  inspiration,  the  dead  space  amounts  to 
about  5%  of  the  total  volume  of  the  lungs.  £ven  when  thedead 
space  is  increased  by  the  addition  of  the  mouthpiece  and  bag,  the 
alveolar  air  of  the  lungs  still  accounts  for  more  than  90%  of  the 
air  with  which  the  blood  can  exchange  gases.  Exchanges  of 
gases  between  the  alveoli  and  the  dead  space,  therefore,  will 
affect  but  slightly  the  alveolar  tensions,  and  the  above  curves 
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may  be  taken  as  exhibitiDg  the  exchange  of  carbon  dioxide  and 
of  oxygen  between  the  blood  and  pulmonary  tissuea,  and  the 
alveolar  air  under  the  conditions  of  the  experiments. 

If  diffusion  play  a  part  in  this  exchange  of  gases  between  the 
alveolar  air  and  the  blood,  the  variations  in  the  rates  of  exchange 
are  likely  to  be  expressed  by  an  equation  of  the  form 

d(P-.p)/dt=-n(P-p)  (1) 

where  P  is  the  effective,  not  necessarily  the  actual,  tension  of  the 
gas  in  the  venous  blood  entering  the  lungs,  p  the  tension  in  the 
al  veolar  air  at  the  moment,  and  n  a  constant.  The  work  of  M  osso 
(1904),  of  Haldaneand  his  collaborators (/oc.ct<.,  and  Christiansen 
and  Haldane,  1 9 1 4 ),  of  Krogh  and  Krogh(  1910),  and  of  others,  has 
shown  that  the  tensions  of  the  carbon  dioxide  in  the  arterial 
blood  leaving  the  lungs  must  be  very  close  to  the  alveolar  tension. 

With  regard  to  the  tension  of  oxygen  in  the  arterial  blood, 
opinion  is  not  so  unanimous.  Barcroft  and  Cooke  (1913)  found 
arterial  blood  (human)  to  be  94%  saturated  with  oxygen.  Twort 
and  Hill  (1915)  showed,  however,  that,  during  rest  and  shallow 
respiration,  the  degree  of  saturation  may  be  considerably  lower. 

According  to  the  above  equation,  if  the  tensions  of  the  gases 
in  the  venous  blood  entering  the  lungs,  after  the  stoppage  of 
the  exchange  with  the  air  occurring  in  normal  respiration, 
remain  constant  for  a  period  long.enough,  the  alveolar  tensions 
will  approach  very  closely  to  the  venous,  and  the  blood  will  pass 
through  the  lungs  practically  unchanged. 

liquation  (1)  is  converted  by  integration  into  the  form 

log(P-p)  =  loga-nt  (2) 

where  a  is  another  constant 

If  the  figures  for  p  given  in  the  above  tables  vary  with  the 
times  of  stoppage  of  normal  respiration  in  the  manner  described 
by  this  equation,  then,  if  instead  of  plotting  the  tensions  against 
times,  the  logarithms  of  the  differences  of  these  tensions  from 
certain  constant  tensions,  P,  be  plotted,  the  curves  obtained 
will  be  straight  lines.  The  values  of  the  constant  tensions,  P, 
towards  which  the  tensions,  p,  approach,  may  be  calculated  by 
converting  equation  (2)  into  the  form 

P-p  =  a/10-*  (3) 
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by  eliminating  the  logarithms.  If  the  values  of  p  and  t  be 
inserted  into  the  equation  for  pairs  of  equidistant  valuer  of  t, 
equations  containing  only  P  and  p  may  be  obtained,  and,  from 
these,  the  values  of  P  may  be  determined.  In  this  way,  it  may 
be  calculated  that,  when  the  breath  is  held,  the  alveolar  tension 
of  carbon  dioxide  (curve  A)  rises  from  the  initial  value  of  38*0 
mm.Hg  towards  a  final  value  of  50*0 mm. Hg.  When  the  air  in 
the  lungs  is  breathed  into  and  out  of  a  closed  bag,  the  alveolar 
tension  of  carbon  dioxide  (curve  C)  rises  from  the  same  initial 
value  towards  the  value  of  59'Omm.Hg.  The  value  towards  which 
the  alveolar  tension  of  oxygen  sinks  when  the  breath  is  held 
(curve  B)  is  found  by  a  similar  calculation  to  be  55  mm.Hg,  the 
initial  value  being  116*4  mm.Hg.  The  curvature  of  curve  B  is 
much  less  than  that  of  the  two  preceding  curves,  and  the  accu- 
racy with  which  the  value  of  P  can  be  calculated  is  correspond- 
ingly less.  In  the  case  of  curve  D,  representing  the  variation 
of  the  alveolar  tension  of  oxygen  when  the  air  of  the  lungs  is 
breathed  into  and  out  of  a  bag,  the  curvature  is  so  small,  that 
the  value  of  the  tension  which  would  be  reached  eventually,  if 
the  tension  continued  to  fall  in  the  same  maifner,  cannot  be 
determined  with  any  precision  by  the  above  calculation.  This 
is  due  to  the  fact  that,  in  the  calculation,  the  differences  of 
observed  values  appear.  These  differences  become  smaller  as 
the  curvature  decreases,  and  as  the  whole  experimental  error 
falls  on  the  differences,  the  uncertainty  of  their  values  soon 
becomes  so  great  as  to  render  them  useless  for  calculation.  The 
value  given  for  P  for  each  of  the  curves  A,  B,  and  C,  is  the  mean 
of  six  values  calculated  from,  six  different  sets  of  points  on  the 

curve. 

The  values  of  these  final  tensions  can  be  determined  graphically 
with  more  precision  by  assuming  certain  values  for  P,  and 
plotting  the  graphs  of  the  corresponding  equation  (2).  It  is 
found  that  the  curve  so  obtained  is  a  straight  line,  i.e.,  is  de- 
scribed by  equation  (2),  only  when  the  value  chosen  for  P  lies 
betwien  certain  limits. 

Ill  the  following  Table  are  given  the  values  of  log  (P  -  p)  when 
the  values  assumed  for  the  final  tension,  P,  are  48*5  mm.Hg  for 
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curve  A,  60'5  mm  Hg  for  curve  C,  55*0  mm.Hg  for  curve  B,  and 
0*0  mm.Hg  for  curve  D. 

Tablk  iii. — Logewithm*  ofdiferenceM  befinten  cerktin  Jixtd  tensicn^  (P)  and 
cUvtolar  Unmans  (p)  of  carbon  dioxidt  aitd  of  oxygen  afUr  holding  the 
breathf  and  after  breathing  into  and  out  of  a  ftag  for  inriouM  periah  (t). 
Series  A,  cat-bou  dioxide.  Series  H,  oxygen,  after  ho/ding  breath. 
iSeries  C»  caHtou  dioxide.  Series  D,  oxygen,  after  breathing  into  and 
out  of  Itag. 


Series. 

t 

P 

P 

P-p. 

Log  (P  -  P) 

Mm.Hg. 

Mm.Hg. 

Mm.Hg. 

A 

0 

48*5 

38*<» 

10*5 

1  'if2\ 

6 

42-3 

6*2 

0*792 

11 

1 

44  0 

4*5 

0*653 

16 

45«   1 

2*9 

0*462 

21 

46  0 

1*9 

0*279 

1 

25 

1 

47-4 

11 

o-mi 

31 

1 

48*1 

0*4 

-o*;<9« 

8» 

49-3 

-0*8 

B 

0 

55*0 

118-3 

63*3 

1*801 

K 

106*1 

51*1 

1*708 

U 

101*5 

46*5 

r((68 

Itt 

07 -3 

42*3 

1  -62t5 

21 

91*6 

:i6*6 

1-564 

25 

89*3 

34*3 

1  '^XS 

.31 

84*4 

29*4 

1-468 

m 

8n» 

26  0 

1-415 

C 

0 

60-5 

38*0 

22*5 

1  -352 

5 

41*0 

19*5 

l-2«» 

10 

44-."> 

16*0 

1**2IH 

15 

47  0 

13*5 

1130 

20 

49*2 

11*3 

1  -(WW 

25 

51  0 

9*5 

0-978 

30 

52*4 

8-1 

0-908 

35 

53*1 

7-4 

0-M)9 

40 

53*9 

6*6 

0-820 

1) 

0 

00 

116*4 

116*4 

2'Omi 

5 

1(»9*1 

109*1 

2*038 

10 

101*9 

101*9 

2*008 

15 

95*5 

95*5 

1*980 

20 

89*(» 

89*0 

1*949 

25 

82*5 

82*5 

1*917 

30 

77-2 

77-2 

1*888 

35 

70*9 

70*9 

1  -851 

40 

66*5 

66*5 

1-823 

la  the  following  diagram  (Text-fig.2).  the  values  of  log  (P  -  p) 
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are  shown  plotted  as  ordinates  against  periods  of  holding  the 
breath  or  of  breathing  into  and  out  of  a  bag  as  abscisse. 
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Text-fig.  2. — Variation  of  logarithms  of  differences  between  existing  and 
final  alveolar  tensions  of  carbon  dioxide  and  of  oxygen  (ordinates), 
with  period  of  holding  the  breath  (A,  B),  and  with  period  of  re- 
breathing  expired  air  (C,  D).  Times  (absoissie)  in  seconds.  In  each 
curve,  the  logarithms  are  plotted  to  the  same  scale,  but  the  lero 
ordinates  are  adjusted  to  bring  the  curves  together. 
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This  diagram  shows  that,  when  the  above  values  are  assumed 
for  the  final  tensions,  P,  the  points  obtained  for  the  value  of  log 
( P  -  p)  fall  upon  straight  lines.  The  curves  through  these  depart 
visibly  from  straight  lines  when  the  values  chosen  for  P  lie 
outside  of  the  following  limits:  48*5Jll*0mm.Hg  for  curve  A; 
60'5±2mm.Hg  for  curve  C;  55'0±5  mm.Hg  for  curve  B;  OtlO 
mm.Hg  for  curve  D. 

The  figures  for  the  variations  of  the  alveolar  tensions  of  carbon 
dioxide  and  of  oxygen  after  the  stoppage  of  normal  breathing, 
according  to  the  above  relations  between  them,  may  have  the 
following  interpretation. 

When  the  breath  is  held,  the  alveolar  tension  of  carbon  dioxide 
rises,  during  the  first  25  seconds,  from  its  initial  value  of  38-0 
mm.Hg  at  such  a  logarithmically  decreasing  rate  that,  if  the 
rise  were  to  continue  in  the  same  manner,  a  final  tension  of  48*5 
mm.Hg  would  be  approached  closely.  This  final  tension  is 
actually  passed  during  the  period  of  the  experiment.  The 
effective  difference  of  tension  driving  carbon  dioxide  from  the 
blood  into  the  alveolar  air,  when  the  holding  of  the  breath 
begins,  is  thus  10*5  mm.Hg  in  the  present  subject.  This  final 
tension  of  carbon  dioxide  lies  within  the  range  of  values  found 
by  Christiansen,  Douglas,  and  Haldane  (loc,  cit.)  for  the  tension 
of  carbon  dioxide  in  venous  blood  by  their  aerotonometric 
method.  It  is  also  within  2  mm.Hg  of  the  value  calculated  by 
Boothby  (1915)  from  the  consumption  of  oxygen,  the  flow  of 
blood  through  the  lungs,  and  the  respiratory  quotient. 

With  regard  to  the  variation  of  the  alveolar  tension  of  oxygen 
when  the  breath  is  held,  the  results  of  the  present  investigation 
show  that  the  tension  falls  at  a  logarithmically  decreasing  rate 
such  that,  starting  from  the  initial  value  of  1 16*4  mm.Hg,  a  final 
value  of  55  mm.Hg  would  be  approximated  to  if  the  fall  continued 
in  the  same  way.  The  difference  of  tension  driving  oxygen  from 
the  alveolar  air  into  the  blood  is  thus  about  61  mm.Hg,  when 
the  holding  of  the  breath  begins.  At  the  end  of  the  experiment, 
the  alveolar  tension  of  oxygen  is  still  26  mm.Hg  above  this  final 
value. 

When  the  air  in  the  lungs  is  breathed  into  and  out  of  an 
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empty  bag,  instead  of  being  held  in  the  closed  chest,  the  alveolar 
tension  of  carbon  dioxide  rises  from  its  initial  value  of  38-0  mm» 
Hg  at  a  logarithmically  decreasing  rate  such  that,  if  the  rise 
continued  in  the  same  way,  a  final  tension  of  60-5  mm  Hg  would 
be  approached  closely.  During  the  period  of  the  experiment, 
the  alveolar  tension  of  carbon  dioxide  rises  to  within  6*5mm.Hg 
of  this  final  value.  The  initial  difierence  of  tension  driving 
carbon  dioxide  from  the  blood  into  the  alveolar  air  is,  in  this 
case,  22 '5  rom.Hg,  or  about  double  that  acting  when  the  breath 
is  held. 

The  alveolar  tension  of  oxygen,  when  the  air  in  the  lungs  is 
rebreathed,  falls  from  its  initial  value  of  116-4mm.Hg  at  a 
logarithmically  decreasing  rate  such  that  the  final  tension  of 
oxygen  would  approach  zero,  if  the  fall  continued  in  the  same 
way.  The  initial  difiference  of  tension  driving  oxygen  from  the 
alveolar  air  into  the  blood  is,  in  this  case,  116*4mm.Hg,  again 
practically  double  the  efifective  difference  existing  when  the 
breath  is  held.  During  the  period  of  the  experiment,  the  alv«90- 
lar  tension  of  oxygen  falls  to  a  value  which  is  still  about  66  mm^ 
Hg  above  this  final  value. 

These  experiments  show  that  the  rate  and  extent  of  the 
exchange  of  gases  betweeii  the  blood  and  the  alveolar  air  are 
very  much  increased  by  the  movements  of  breathing. 

In  the  experiments  of  Hill  and  Flack  (loe,  cU.),  a  similar 
effect  of  respiration  on  the  gaseous  exchange  in  the  lungs  is  to 
be  observed.  The  experiments  of  these  authors  on  the  effect  of 
breathing  from  a  bag  are  not  strictly  comparable  with  those  of 
the  present  work.  Hill  and  Flack's  subjects  breathed  from  an 
anflBSthetic  bag  *' filled"  with  expired  air.  The  volume  of  air 
with  which  the  blood  could  exchange  gases  was  very  much 
greater,  therefore,  than  that  present  in  the  lungs  alone,  and  the 
period  for  which  the  experiments  could  be  continued  was  eor- 
respondingly  extended  to  about  two  minutes,  or  three  times  as 
long  as  when  the  breath  was  held.  In  the  present  experiments, 
the  bag  was  empty,  and  the  volume  of  air  in  the  lungs  was 
hardly  added  to.  The  period  for  which  the  experiment  conM 
be  continued  was  not  greatly  extended  beyond  that  for  which 
the  breath  could  be  held  in  the  ordinary  way. 
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Effbct  of  Respiratory  MovEiiEirrs. 

Hill  and  Flack  considered,  as  was  mentioned  earlier,  that  the 
smaller  respiratory  exchange  during  the  holding  of  the  breath 
was  due  to  hindrance  of  the  circulation.  They  supposed  that 
the  normal  respiratory  movements  hastened  the  flow  of  blood. 
Dogiel  and  Kowalewsky  (1870)  showed,  however,  that  stoppage 
of  artificial  respiration  in  curarised  dogs  for  periods  of  less  than 
40  seconds  exerted  no  hindering  effect  on  the  circulation.  More 
recently,  Ebert  (1914)  has  shown  that  the  state  of  distension 
of  the  lungs  has,  of  itself,  no  influence  on  the  circulation  through 
them,  and  that  the  actual  movements  of  inspiration  and  of  expira- 
tion respectively  hasten  and  hinder  the  circulation  to  correspond- 
ing extentis. 

It  is  evident  also  in  the  present  experiments,  that  the  slower 
respiratory  exchange  during  the  holding  of  the  breath  is  not  due 
to  a  slowing  of  the  circulation  brought  about  by  the  absence  of 
the  movements  of  breathing.  When  the  breath  is  held  for  30 
seconds,  the  four  or  five  respirations,  which  would  normally  be 
made  in  that  time,  do  not  occur  to  exert  their  effect  on  the  circu- 
lation. If  circulatory  disturbances  due  to  the  absence  of  respi- 
ratory movements  be  the  cause  of  the  slower  gaseous  exchange 
when  the  breath  is  held,  then,  as  each  succeeding  respiration  is 
missed,  the  exchange  will  be  retarded  more -and  more.  When 
one  respiratory  movement  is  made  during  a  period  of  20  seconds, 
instead  of  the  normal  four,  then  the  respiratory  exchange  will 
be  increased,  above  that  occurring  when  the  breath  is  held,  by 
about  one-fourth  of  the  amount  of  increased  respiratory  exchange 
occurring  during  normal  respiration.  The  rate  of  the  pulse  of 
this  subject  is  the  same,  after  holding  the  breath  for  30  seconds, 
as  immediately  before. 

The  accompanying  figures  give  the  results  of  experiments  in 
which  the  effect  of  one  respiratory  movement  in  20  seconds,  and 
of  three  respiratory  movements,  are  compared  with  the  effect  on 
the  gaseous  exchange  of  holding  the  breath  for  the  same  period. 
The  figures  in  column  ''a"  represent  the  alveolar  percentages  of 
carbon  dioxide  after  holding  the  breath  for  20  seconds.  The 
figures  in  columns  ''b'*  and  "c''  are  the  corresponding  alveolar 
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percentages  when  one  and  three  respirations,  respectively,  are 

made  in  this  period. 

Tabue  iv. 
Efftjct  of  frtAintikcy  of  rtttyiratory  moitmttUs  on  gaaeowt  txckaftyt^ 


Expt 


o 
ft 
7 
8 

Mean 


6*09 
6-29 

6*00 

6-13 
Increase 


tf'49 
ttr>7 
6-65 
6*51 

6*56 
0-43 


The  above  experimental  results  show  that  the  alveolar  tension 
of  carbon  dioxide  is  not  raised  any  higher,  above  that  found 
after  holding  the  breath  for  20  seconds,  by  making  three  respi- 
rations than  by  making  one  respiration  in  the  same  period.  In 
creasing  the  rate  of  the  respiratory  movements  three  times, 
therefore,  causes  no  parallel  increase  in  the  alveolar  percentage 
(and  tension)  of  carbon  dioxide,  within  these  limits. 

The  following  experiments  show  that  not  only  is  the  increase 
in  the  respiratory  exchange  in  a  given  time  independent,  within 
the  limits  of  the  work,  of  the  number  of  respiratory  movements 
in  a  given  time,  but  also  of  the  extent  of  these  movements.  In 
these  experiments,  the  alveolar  tensions  of  carbon  dioxide,  after 
holding  the  breath  quietly  for  20  seconds,  are  compared  with 
those  reached  when  the  four  respiratory  efforts  are  made  in  the 
same  time  with  the  pharynx  closed,  ''d'\ 

Tablk  v. 
hfffeci  of  respiratory  tfforU  it*ilh  dosed  cheM  an  gaseous  exchange. 


Kxpt. 


9 
10 
Mean 


6 '36 
6*26 
6-31 

Increase 


6*76 
671 
674 

0-43 


The  increase  in  the  respiratory  exchange  in  this  case  is 
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great  as  in  experiments  "b"  and  "c",  although  the  movements 
of  the  chest  were  very  much  smaller  than  in  those  experiments. 
It  is  evident,  then,  that  neither  the  extent,  nor  the  frequency  of 
the  respiratory  movements  in  a  given  time,  has  any  effect  on  the 
respiratory  exchange  under  the  conditions  of  these  experiments, 
in  which  the  renewal  of  the  air  in  the  lungs  was  prevented. 
There  still  remain  to  be  considered,  however,  the  variations  of 
pressure  of  the  air  in  the  lungs,  which  accompany  the  respiratory 
movements. 

Effect  of  Variations  of  Prbssurb. 

To  enable  the  pressure  in  the  lungs  to  be  measured,  the  mouth- 
piece, through  which  the  expirations  were  made,  was  provided 
with  a  small,  lateral  opening  near  its  end.  This  opening  lies 
inside  the  mouth  of  the  subject  when  the  mouthpiece  is  in  posi- 
tion. Another  small  hole  was  drilled  through  the  wall  of  the 
mouthpiece  at  a  position  lying  outside  of  the  mouth  of  the  sub- 
ject. These  two  small  holes  were  connected  together  by  a  very 
narrow  brass  tube  lying  inside  the  bore  of  the  mouthpiece,  and 
soldered  in  place.  The  end  of  the  narrow  tube,  which  is  to  lie 
inside  of  the  mouth  of  the  subject,  terminates  flush  with  the 
wall  of  the  mouthpiece.  The  end  of  the  tube  lying  outside  of 
the  mouth  of  the  subject  projects  through  the  wall  of  the  mouth- 
piece and  is  connected  with  a  mercury-manometer.  When  in 
position  during  an  experiment,  the  mouthpiece  is  held  firmly 
between  the  lips,  the  end  being  tightly  closed  by  the  tongue. 
The  nose  of  the  subject  is  held  at  the  same  time.  Pressures 
existing  in  the  mouth  are  then  registered  by  the  manometer. 
When  the  pharynx  is  kept  open,  the  pressure  in  the  mouth  will 
be  practically  equal  to  that  in  the  lungs,  if  no  sudden  variations 
of  pressure  occur.  The  maximal  differences  of  pressure  between 
the  air  in  the  lungs  and  the  atmosphere,  which  the  present  sub- 
ject is  able  to  maintain  for  about  20  seconds,  are  approximately 
plus  and  minus  30  mm.Hg.  When  these  differences  are  greater 
than  alK>ut  10  mm.Hg,  it  is  found  impossible  to  keep  them  abso- 
lutely steady.  These  variations,  which  cannot  be  avoided,  lie 
within  a  range  of  about  2  mm.Hg  from  the  average  pressure. 
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PotUive  pressures. — In  the  followiDg  Table  are  gi^oi  the  per- 
centages of  carbon  dioxide  found  in  the  alveolar  air  after  InMiog 
the  breath  under  various  pressures  in  excess  of  that  of  the 
atmosphere.  The  corresponding  percentages  ol  cmrboo  dioxide 
reached,  when  the  breath  is  held  under  normal  pressare,  are 
given  for  comparison. 

When  the  breath  is  held  under  pressures  diffsring  from  that 
of  the  atmosphere,  it  is  found  to  be  rather  difficult  to  note  the 
time  to  within  a  second.  The  subject  is  obliged  to  watch  the 
manometer  as  well  as  to  oliserve  the  time.  The  Ogures  in  the 
accompanying  Tables  show  that  variations  of  several  seconds 
occur  in  the  periods  of  holding  the  breath,  as  determined  from 
the  graphic  records.  The  percentages  of  alveolar  carbon  dioxide 
found,  therefore,  cannot  be  compared  directly  with  one  another, 
and  it  has  lieen  necessary  to  reduce  the  results  to  a  common 
period.  In  the  last  column  of  the  Tables,  the  alveolar  percent- 
ages of  carbon  dioxide  are  given,  reduced  to  a  period  of  holding 
the  breath  of  20  seconds.  In  the  case  of  Table  vi.,  this  reduc- 
tion has  been  made  from  the  data  given  in  the  average  figures 
in  Table  i.  From  these  figures  it  will  be  seen  that,  between  the 
2 1  St  and  26th  seconds  of  holding  the  breath,  the  alveolar  carbon 
dioxide  rises  at  the  rate  of  0*025%  per  second.  During  a  period 
of  this  length,  the  rise  is  very  nearly  uniform,  as  is  shown  by 
curve  A  (Text-fig.l).  For  each  second  for  which  the  breath  was 
held  longer  than  20  seconds,  0025  has  been  subtracted,  therefore, 
from  the  percentage  of  carbon  dioxide  found. 
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Table  vi. 

Effect  of  increa/ied  prt^Mitrt  on  a/i^olar  ptrctntayt  ^f  carfton  dioxide 
afier  holding  the  breath  for  JO  MCond$. 


Expt. 

Pressure. 
Omm.Hji 

Period. 
20  sec. 

CX),  found. 

1 

CO,  at  20  sec. 

11 

«'24% 

6-24% 

10 

23 

6-09 

6-01 

20 

25 

($-29 

616 

30 

26 

6*34 

619 

12 

0 

20 

618 

618 

10 

22 

5-98 

5-93 

20 

21 

6-06 

6*03 

dO 

23 

5-94 

^            5*86 

Mean 

0 

20 

6-21 

Positive 

20 

6*03 

Increase 

...    -018 

These  figures  show,  that  holding  the  breath  under  increased 
pressure  certainly  does  not  increase  the  gaseous  exchange  in  the 
lungs.  Indeed,  the  average  alveolar  percentage  of  carbon 
dioxide  reached  in  20  seconds,  when  the  pressure  in  the  lungs  is 
greater  than  atmospheric  pressure,  is  lower  than  that  reached 
when  the  breath  is  held  under  normal  conditions. 

The  average  deviation  of  the  above  results  from  the  mean, 
calculated  as  descril)ed  by  Krogh  (1916),  is  ±013.  Iliis 
number  is  not  much  smaller  than  the  amount  by  which  the 
alveolar  percentage  of  carbon  dioxide,  after  holding  the  breath 
under  normal  pressure,  exceeds  that  found  after  holding  the 
breath  for  the  same  period  under  positive  pressure.  The  results, 
therefore,  only  show  definitely  that  holding  the  breath  under 
increased  pressure  does  not  accelerate  the  gaseous  exchange. 
The  differences  observed  are  too  small  to  allow  any  more  precise 
conclusions  to  be  drawn  from  them. 

Negative  jfresnures. — In  Table  vii.,  are  given  the  alveolar  per- 
centages of  carbon  dioxide  found  after  holding  the  breath  for 
definite  periods,  under  pressures  lower  than  that  of  the  atmos- 
phere. The  control-determinations  for  normal  pressure  are 
given  also.     In  the  last  column  of  the  Table,  the  figures  are 


810 


CHANOE   or    COMPOStTIOir   OF  ALVKOLAtt   AfR, 


reduced  to  a  coromon  period  of  holding  the  breath  of  20  seconds, 
in  the  manner  explained  above. 

Table  vii. 
Efect  of  dtcrewted  prestnire  on  aleeolar  percetUofjen  of  carffon  dioxide 
afitr  holdiitg  the  breath  far  ^0  seconds. 


Expt 

Pressure. 

Period. 

CO,  found. 

CX),  at  20  sees. 

13 

Omni.Hg 

20  8608. 

6-34% 

«-34% 

-2 

22 

6*41 

0  31 

-6 

22 

6-63 

6 '53 

-10 

23 

6*95 

«-80 

-14 

23 

7*22 

7  07 

-18 

23 

7*08 

6-93 

-22 

25 

719 

6*94 

-26 

24 

7-28 

7-08 

14 

0 

20 

6*47 

«*47 

-2 

21 

6  58 

tt'o3 

-6 

*23 

6*72 

6*57 

-10 

25 

6-80 

»-55 

-14 

•27 

7-22 

6-87 

-  18 

23 

6-94 

6*79 

-22 

26 

711 

6 '81 

-26 

25 

7-21 

6*96 

15 

0 

21 

6  35 

6-30 

-2 

22 

6*40 

6-30 

-6 

24 

6*83 

6*63 

-10 

27 

7-23 

6*88 

-14 

25 

7  05 

6-80 

-18 

26 

719 

6-89 

-22 

•27 

7*29 

6-94 

-26 

25 

7*29 

7-04 

Mean 

0 

20 

6*37 

-26 

20 

6*48 

-10-30 

20 

6-88 

Increase    . . . 

...  Ool 

These  figured  show  at  once  that  holding  the  breath  under 
pressures  less  than  that  of  the  atmosphenp  increases  the  gaseous 
exchange  in  the  lungs.  As  the  percentage  of  carbon  dioxide  is 
rising,  in  this  case  at  a  rate  about  equal  to  that  at  which  it  riaea 
when  the  contents  of  the  lungs  are  breathed  to  and  from  a  bag, 
the  data  given  in  Table  ii.  have  been  used  for  the  calculation  of 
the  percentages  of  carbon  dioxide  after  holding  the  breath  for  20 
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seconds.  The  figures  in  Tftble  ii.  show  that,  between  the  20th 
and  25th  seconds  of  breathing  into  the  bag,  the  alveolar  carbon 
dioxide  is  rising  at  the  rate  of  0*05%  per  second.  Curve  C,  in 
Fig.l,  shows  that,  during  this  period,  the  rise  is  practically  uni- 
form. From  the  percentages  of  carbon  dioxide  found,  therefore, 
0*05  has  been  subtracted  for  each  second  for  which  the  breath 
was  held  longer  than  20  seconds. 

The  above  results  may  be  divided  into  two  groups,  (1)  those 
obtained  when  the  breath  is  held  under  pressures  numerically 
less  than  -  10  mm.Hg,  (2)  those  obtained  under  pressures  numer- 
ically greater  than  -10  mm.Hg.  The  alveolar  percentages  of 
carbon  dioxide  shown  in  the  first  group  of  results  vary  with  the 
pressure  under  which  the  breath  is  held.  The  lower  the  negative 
pressure  is,  the  higher  the  percentage  of  carbon  dioxide  is.  In 
the  second  group  of  results,  however,  the  percentages  of  carbon 
dioxide  found  are,  with  one  exception,  practically  constant  and 
independent  of  variations  of  the  pressure  under  which  the  breath 
is  held.  The  mean  alveolar  percentage  of  carbon  dioxide  reached, 
when  the  breath  is  held  for  20  seconds  under  negative  pressures 
numerically  greater  than  -  10  mm.Hg,  is  0*51  higher  than  that 
reached  in  an  equal  period  under  normal  pressure.  The  average 
deviation  of  these  results  from  the  mean  is  ±0-12.  Practically 
the  same  increase  of  the  rate  of  gaseous  exchange  is  produced, 
therefore,  by  holding  the  breath  under  pressures  more  than 
10  mm.Hg  below  that  of  the  atmosphere,  as  by  performing 
the  movements  of  breathing  into  a  closed  bag.  This  fact  is 
additional  evidence  that  the  increased  respiratory  exchange, 
caused  by  the  movements  of  breathing,  is  not  brought  about  by 
a  quickening  of  the  circulation.  The  respiratory  exchange  is 
increased  during  breathing  owing  to  the  existence  of  negative 
pressure  in  the  cheet  during  the  act  of  inspiration.  The  figures 
indicate  that  the  pressure  in  the  lungs,  during  inspiration,  must 
fall  ajb  Jeast  as  low  as  -  10  mm.Hg. 

In  these  experiments,  the  alveolar  percentages  of  oxygen  have 
not  been  estimated,  as  a  knowledge  of  the  variations  in  the  per- 
centages of  carbon  dioxide  alone  is  sufficient  to  lead  to  the  recog. 
nition  of  differences  in  the  rates  of  gaseous  exchange.     The 
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aecoinpanying  figures,  however,  give  the  results  of  ezperiment 
in  which  the  alveolar  percentages  of  oxygen,  as  well  as  of  carboi 
dioxide,  were  determined  after  holding  the  breath  for  about  2< 
seconds  under  various  pressures  below  that  of  the  atmosphere. 

Tablk  viii. 
Efftci  of  negative  prettsure  on  respiratory,  exchange  in  htng*^ 


Expt. 

Pressure. 

CX), 

o. 

16 

Omm.Hs 

6-32% 

13  60% 

^ 

-10 

7  01 

11-48 

■ 

-20 

7  09 

11-90 

-30 

7  06 

11  ($2 

17 

0 

6-58 

12-70 

-5 

tt*87 

11-eso 

-10 

«-83 

11-62 

-16 

6-81 

11-02 

These  figures  show  that  higher  percentages  of  carbon  dioxide 
are  accompanied  by  lower  percentages  of  oxygen  in  the  sanie 
way,  when  the  breath  is  held  under  negative  pressures,  as  when 
the  air  of  the  lungs  is  rebreathed  from  a  bag. 

The  results  of  these  experiments  indicate  that  the  onove- 
ments  of  breathing,  or  the  negative  variations  of  the  ititra- 
pulmonary  pressure  which  accompany  them,  accelerate,  under 
certain  conditions,  the  respiratory  exchange  of  gases  in  the 
lungs.  This  acceleration  is  brought  about  not  only  by  increase 
of  the  rates  at  which  the  alveolar  tensions  of  carbon  dioxide  and 
of  oxygen  tend  toward  certain  final  (venous)  tensions,  but  by  a 
seeming  alteration  of  these  final  tensions  themselves.  Negative 
intrapulmonary  pressures  increase  the  effective  gradient  of  ten* 
sion  between  the  gases  of  the  alveolar  air  and  those  of  the  venous 
blood  entering  the  lungs.  It  is  unlikely  that  the  movements  of 
breathing,  or  negative  pressures  in  the  chest,  have  any  actual 
effect  on  the  tensions  of  the  gases  of  the  venous  blood .  These 
factors  also  can  have  only  a  very  slight  effect  on  the  partial 
tensions  of  the  gases  of  the  alveolar  air.  It  seems,  therefore, 
that,  in  the  lungs,  some  mechanism  must  exist  by  which  the 
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effective  difference  of  tension  between  the  gases  of  the  alveolar 
air  and  the  gases  of  the  venous  blood  may  be  altered. 

Summary. 

1.  When  the  normal  ventilation  of  the  lungs  is  discontinued 
by  holding  the  breath,  the  alveolar  tensions  of  carbon  dioxide 
and  oxygen  may  be  expressed  as  exponential  functions  of  the 
period  for  which  the  breath  is  held. 

2.  When  the  normal  ventilation  of  the  lungs  is  discontinued 
by  breathing  into  and  out  of  an  empty  bag,  the  alveolar  tensions 
of  carbon  dioxide  and  oxygen  may  be  expressed  as  exponential 
functions  of  the  period  for  which  the  contents  of  the  lungs  are 
rebreathed. 

3.  The  rate  of  the  gaseous  exchange  in  the  alveolar  air  is 
about  twice  as  great  when  the  movements  of  breathing  are  per- 
formed, as  when  the  breath  is  held  under  normal  pressura 

4.  The  rate  of  gaseous  exchange  in  the  lungs  is  also  increased 
to  the  same  extent  when  the  breath  is  held  under  pressures  less 
than  that  of  the  atmosphere  by  a  certain  amount. 

5.  Holding  the  breath  under  pressures  greater  than  that  of  the 
atmosphere  slightly  decreases  the  rate  of  respiratory  exchange. 

6.  The  rate  of  the  gaseous  exchange,  when  the  renewal  of  the 
air  in  the  lungs  is  prevented,  is  not  affected  by  the  depth  or 
frequency  of  the  respiratory  movements  during  the  period  of 
these  experiments. 

In  conclusion,  I  wish  to  express  my  thanks  to  Professor  Sir 
Thomas  Anderson  Stuart,  in  whose  laboratory  this  work  was 
done,  to  Dr.  H.  Q.  Chapman,  whose  advice  and  criticism  were 
of  the  greatest  value,  and  to  Miss  R.  C.  Finkerton,  B.Sc,  who 
assisted  in  the  preliminary  experiments. 
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THE  CHEMICAL  INVESTIGATION  OF  SOME  POISON- 
OUS PLANTS  IN  THE  N.O.  SOLANACE^. 

Part  iii.  The  Occurrbncb  of  Nor-Htosctamikb  in 

Solan  DBA  longiflora, 

Bt  Jamks  M.  Prtrir,  D.Sc.,  F.I.C,  Linnkan  Maclbat  Fellow 

of  thr  socibty  in  blochbmistrt. 

(From  the  PhyRiologicai  Lahoraiory  of  the.  Univ>ertntj/  of  Sydney.) 

In  1907,  an  investigation  of  the  constituents  of  Solandra 
Icevu  Hook.,  (syn.  S,  longiflora  Tussac),  a  plant  belonging  to  the 
N.O.  Solanacese,  was  carried  out  by  the  author,*  when  a  new 
member  of  the  group  of  midriatic  alkaloids  was  discovered  and 
isolated.  The  properties  of  this  alkaloid  were  examined,  and 
shown  to  differ  from  those  of  the  solanaceous  alkaloids  previously 
known.    It  was  accordingly  named,  from  its  source,  '*  solandrine.'' 

In  1912,  Carr  and  Reynoldsf  published  an  account  of  their 
investigations  of  the  alkaloids  of  another  plant  of  the  Order 
Solanacese,  Scopolia  japoniea;  and  although  it  has  been  well 
known  for  the  last  thirty  years,  that  this  plant  contained  hyo- 
Bcyamine,  atropine,  and  scopolamine,  these  authors  discovered  a 
fourth  alkaloid,  which  they  isolated  by  means  of  a  long  and 
tedious  process  of  fractional  crystallisation.  Carr  and  Reynolds 
named  this  new  alkaloid  nor-hyoscyamine,  after  determining  its 
constitution  and  its  relation  to  the  other  alkaloids.  In  addition, 
they  proved  the  identity  of  their  norhyoscyamine  with  the 
pseudo-hyoscyamine,  which  Merck  in  1892  found  in  Duh(n$%a 
myoporoidei,  which  Hesse  in  1901  found  in  Mandragora  ojfiei- 
narunij  but  which  neither  of  these  eminent  authorities  was 
able  to  obtain  in  a  pure  state. 

*  '*  Solandrine,  a  new  Midriatic  Alkaloid."  Proc.  Linn.  1^.  N.  S. 
Wales,  1907,  xxxii.,  789. 

t  Joum.  Chem.  Soc.,  oi.,  1912,  946. 
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In  the  description  of  this  nor-hyoscyamine  base  and  its  com- 
pounds, the  author  recognised  a  close  resemblance  to  the  pro- 
perties of  his  "Solandrine/'  which  he  discovered  five  years 
earlier. 

With  interest  thus  renewed,  a  larger  supply  uf  material  was 
obtained,  and  its  alkaloids  subjected  to  a  more  complete  chemical 
investigation,  the  results  of  which  have  proved  the  identity  of 
solandrine  with  Carr  and  Reynolds'  nor-hyoscyamine. 

Nor-hyoscyamineis  the  next  lower  homologueof  fayoscyamine. 
In  constitution  it  is  a  secondary  base,  and  on  the  nitrogen  bridge 
across  the  tropine  radicle  it  contains  the  group  :  N  'H  in  place  of 
the  tertiary  group  :N'CHs  in  hyoscyamine.  Only  the  Ictvo- 
rotatory  forms  of  these  occur  in  nature,  and  just  as  hyoscyamine 
may  readily  be  racemised  to  inactive  atropine,  so  the  new 
alkaloid  is  converted  into  nor-atropine,  the  two  pairs  of  isomers 
differing  from  one  another  in  constitution  only  by  a  methyl 
group.  It  is  this  small  difference,  however,  which  constitates 
the  point  of  remarkable  interest  in  this  compound,  since  nearly 
all  the  known  alkaloids  are  tertiary  bases  of  the  type  H^  j  N 

Among  the  numerous  chemical  reactions  in  the  metabolism  of 
plants^  one  of  the  commonest,  according  to  Pictet,  is  the  metbyl- 
ation  of  amino  groups  by  formaldehyde, 

R:NH  +  CH,0  =   R:NCH,   +  O 
These  amino  groups  are  numerous  in  the  plant.     Not  only  are 
they  the  products  of  katabolic  processes,  including  the  break 
down  dt  protein  and  chlorophyll,  but  they  are  also  products  of 
chemo-synthesis.      Formaldehyde  is  formed  by  photo-synthesis 
in  th«)  leaves. 

Further,  it  is  well  established  that  these  methylated  com- 
pounds can  be  made  to  undergo  intramolecular  change,  whereby 
the  methyl  group  is  taken  into  the  ring  as  an  internal  link  in 
thm  chains  of  carbon  atoms,  and  in  this  way  such  rings  are 
enlarged,  for  example: — 

pyrrole  methyl  pyrrole         pyridine 

Pictet*  has  isolated  some  of  these  simple  substances  from  the 

*  Ber.  der  deut.  ohem.  Ges.,  40,  1907,  3771. 
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leaves  of  a  number  of  different  plants,  and  he  terms  them  proto- 
alkaloids.  He  belie v«s  the  latter  may  form  nearly  all  the 
complex  alkaloids  by  methylation,  condensation,  and  ring 
enlargement,  as  explained  above. 

The  nor-hyoscyamine  molecule  contains  a  reduced  pyrrole  and 
a  pyridine  ring  united  together;  but  the  methylation  of  its 
nitrogen  atom,  which  ia  found  to  have  taken  place  in  almost  all 
the  alkaloids,  seems  here  to  have  been  prevented.  Only  one 
other  such  case  is  known—  the  alkaloids  of  the  hemlock,  coniine 
and  methylconiine— where  there  exist  together,  in  the  same 
plant,  two  alkaloids  differing  from  one  another  only  as  secondary 
and  tertiary  bases,  i.0.,  with  the  amino  group  and  its  methyl 
derivative.  Since,  however,  nor-hyoscyamine  is  always  accom- 
panied in  plants  by  byoscyamine,  the  methylation  has  been 
arrested  only  partial ly^—  to  a  small  extent  in  the  case  of  nor- 
hyoscyamine, and  to  a  very  much  larger  amount  in  coniine. 

OCCUKKBKCE   OF    NOR-UTOSCYAMINE. 

Norhyoscyamine  has  been  discovered  in  five  distinct  members 
of  the  Solauace».  Carr  and  Reynolds,  by  working  on  very  large 
quantities  of  material  (over  100  kilos.),  have  isolated  this  new 
base  from  the  Hrst  four  plants  tabulated  below.  The  JDuboisia 
myaporoidea  was  collected  in  the  Philippine  Islands,  which  is 
probably  the  northern  limit  of  this  Eastern- Australian  tree. 
The  Mandragora  was  investigated  by  Hesse.* 


Scopolia 

Datura 

Datui-a 

Duhoisia 

Jfandntyora 

japonica. 

metd. 

tneteloidtM. 

myoporoidtM. 
015% 

officinarum. 

Nor-hyo8cyamine 

003% 

001% 

002% 

0-01% 

L-hyo8cyamine. . . 

015 

•0  04 

■  •  • 

110 

0*36 

Atropine 

•  > « 

■  •  ■ 

003 

...          1         ... 

Soopolamine 

■  ■  • 

010 

010 

1       004 

Meteloidine 

•  •  ■ 

•  ■  • 

005 

•  •  •                                        •  •  • 

Mandi-agorine  ... 

•  •  • 

1 

■  •  •                                           •  •  ■ 

■  •• 

air-dried. 

rhizome. 

root,  stem,  leaf. 

stem  and    ,  small  amt. 

leaf. 

root 

Hesse,  Joum.  f.  prakt.  Chem.,  64,  1901,  274. 
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Solandra  longifiora. 

This  plant  was  first  described  by  Tussac  in  the  Flora  Antill- 
arum,  1818  (ii.,  49,  t.l2).  The  name  is  synonymous  with  S.  Itnig 
ot  Hooker,  which  is  described  and  figured  in  the  Bot.  Mag.  1848 
(t.4345).  Although  the  material  for  the  first  investigation  was 
collected  under  the  name  of  S,  Itevis  Hook.,  the  latter  is  now 
replaced  by  longijlora,  since  this  has  priority  by  thirty  years. 

S,  Umgiflora  is  a  beautiful  evergreen  shrub,  grown  in  many 
gardens  for  its  magnificent  trumpet-flowers.  It  was  originally 
introduced  from  the  West  Indies. 

The  material  for  this  investigation  consisted  of  the  autumn 
prunings  from  a  number  of  shrubs  cultivated  in  the  Botanic 
Gardens  of  Sydney;  and  the  author  takes  this  opportunity  to 
express  his  appreciation  of  the  kindness  of  the  Director,  Mr.  J. 
H.  Maiden,  F.R.S.,  in  providing  the  material  in  the  quantity 
required,  and  in  con  Arming  the  species. 

Experimental. 

Extraction  of  the  alkaloid, — The  air-dried  leaves  were  ground 
to  a  fine  powder,  and  exhausted  with  70%  alcohol  by  successive 
extractions  during  four  weeks  The  sixth  extract  contained  a 
trace  only  of  alkaloid.  These  alcoholic  solutions,  measuring 
about  40  litres,  were  distilled  under  diminished  pressure,  at  a 
temperature  not  exceeding  40°C.,  till  the  residue  was  of  the 
consistency  of  a  thick  syrup,  and  was  free  from  alcohol.  This 
dark  brown  mass  was  dissolved  in  hot  water  slightly  acidulated, 
and  filtered. 

The  fluid  thus  obtained  was  still  dark  brown  in  colour,  quite 
opaque,  and  contained  chlorophyll  and  fatty  oils.  All  attempts 
to  remove  these  by  shaking  out  with  petroleum  spirit  or  ether 
were  in  vain,  on  account  of  the  formation  of  emulsions.  The 
aqueous  extract  was  decolourised  by  agitation  with  a  solution  of 
gelatin,  which  was  then  removed  by  precipitation  with  alcohol. 
This  yielded  a  clear  yellow  fluid  from  which  the  colour  could  not 
be  removed  with  ether.  The  solution  was  next  treated  with 
basic  lead  acetate,  and  after  filtering  from  the  precipitate  which 
formed,  and  taking  out  the  lead,  the  alkaloids  were  separated  by 
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precipitation  with  Wagner's  solution.  From  this  precipitate 
the  alkaloids  were  recovered  in  a  clear  water- white  solution. 
This  solution  was  extracted  with  ether  until  the  latter  ceased  to 
dissolve  any  more  impurities.  By  making  the  solution  alkaline 
with  ammonia,  the  alkaloids  appeared  as  a  white  precipitate,  and 
were  dissolved  out  with  chloroform.  The  chloroform  solution 
was  carefully  dried  with  anhydrous  sodium  sulphate,  and  dis- 
tilled under  diminished  pressure.  A  pale  yellow  viscous  residue 
of  alkaloids  remained.  This  residue  possessed  a  peculiar  odour 
like  pyridine,  a  characteristic  which  was  also  noted  by  Dunstan 
and  others  at  the  same  stage  in  the  isolation  of  their  solanaceous 
alkaloids. 

Foitnatioii  of  the  Aurichloi'ides  — The  viscous  residue  was  now 
dissolved  in  dilute  hydrochloric  acid,  the  solution  filtered,  and 
pure  gold  chloride  added  to  it.  The  yellow  precipitate,  which 
first  formed,  was  redissolved  by  addition  of  sufficient  water,  and 
by  warming,  then  set  aside  to  slowly  crystallise.  The  sponta- 
neous evaporation  of  the  solution  was  continued  so  long  as  the 
bright  yellow  crystals  formed,  but  towards  the  end,  there 
separated  viscous  particles  of  a  yellowish- brown  colour,  which 
readily  melted  on  warming  the  liquid,  and  were  completely 
soluble  in  alcohol.  This  uncrystallisable  portion  was  decomposed 
and  the  gold  removed,  shaken  out  from  alkaline  solution  with 
chloroform,  and  again  treated  with  hydrochloric  acid  and  gold 
chloride.  In  this  way  another  small  quantity  of  crystals  was 
obtained,  but  the  greater  part  still  separated  as  viscous  particles. 
By  repeated  attempts  this  could  not  be  induced  to  crystallise 
further. 

Fractioiud  Crystallisation  of  the  Aurichlorides, — The  whole  of 
the  yellow  crystals  was  brought  into  solution  in  one  per  cent, 
hydrochloric  acid,  and  set  aside  to  recrystallise  slowly.  The 
superfluid  was  decanted  each  day  from  its  small  crop  of  crystals. 
The  melting-point  of  each  crop  was  determined,  and  those  por- 
tions having  the  same  melting-points  were  combined.  Each 
fraction  was  dissolved  and  crystallised  many  times,  and  by 
gradually  bringing  together  similar  fractions,  each  of  these 
finally  possessed  a  constant  melting-point. 
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Re^ts.  —  Extract  (a)  from  4  kgms.  of  dried  leaves  examin 
in  1911,  yielded  2'63giD8.  of  auri chloride  crystals,  which  w< 
separated  into  the  following  fractions: — 

(1)  l-32gm8.  with  melting-point  176*C.-178*C. 

(2)  0-72  gm.  with  melting-point  165*0. 

(3)  0-59  gm.  with  melting-point  137*C.-157*C. 
Extract  (b)  from   'J  kgms.  of  dried  leaves  exanained   in  191 

yielded  0*47  gm.  of  aurichloride  salt,  and  this  was  separated  in 
the  following  fractions  : — 

(I)  0*24  gm.  with  melting-point  176*0. 

(2)015gm   with  melting  point  165*(;.-166*C. 

(3)  003 gm.  with  melting-point  1 37*0.-1 57*C. 
The  total  weight  of  alkaloid,  obtained  as  combined  gold  sail 
thus  falls  short  of  the  amount  represented  by  the  assay  value 
the  leaves.  The  relative  weights  of  the  gold  salts,  on  th 
account,  do  not  indicate  the  relative  amounts  of  each  alkaloid  i 
the  plant,  but  only  the  amounts  yielded  in  this  case  by  tl 
lengthy  and  elaborate  process  described. 

PitOPBKTIBS   OF   THK    AUKICHLOKIDB    FRACTIONS. 

First  Fraction, 
Nor-hyoicyamine  aurichioride.  -  The  first  fraction  possesse 
the  melting-point  of  Carr  and  Reynolds'  nor-hyoscyaniine  sali 
and  the  pseudo-hyoscyamine  salt  of  Merck  and  Hesse;  it  wa 
recrystallised  a  number  of  times,  and  the  melting-point  remaine 
constant  at  178*0.  The  crystals  separated  from  dilute  hydrc 
chloric  acid  in  brilliant  golden  yellow  scales.  They  containe 
no  water  of  crystallisation. 

In  a  weighed  portion  of  this  salt  the  amount  of  metallic  gol 
was  determined. 

Au     31-94%  found. 

32*0%  required  for  nor-hyoscyamine. 

31*3%  required  for  hyoscyamine. 

Nor-hyoBcyatnine  pu?ro<«.— The  aurichloride  was  converted  int 

picrate,  by  decomposition  of  the  salt  with  sulphurous  acid,  an< 

precipitation  of  the  alkaloid  with  picric  acid.     The  precipitat 

was  redissolved  in  water,  and  crystallised  several  times,  when 
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mass  of  pale  yellow  needle-shaped  crystals  was  obtained,  possess- 
ing the  constant  melting-point  of  220'*C,  at  which  temperature 
the  crystals  decomposed.  The  melting-point  of  the  picrate  of 
Carr  and  Reynolds'  nor-hyoscyamine,  and  also  that  of  Merck's 
pseudo-hyoscyamine,  was  220*C. 

Nor-hyo8cyamin^.  oxalate. — This  salt  was  prepared  from  the 
aurichloride.  It  crystallised  from  water  and  acetone  in  long, 
colourless,  prismatic  needles,  which  melted  at  243-244'*C.  The 
melting-point  of  Carr  and  Reynolds'  oxalate  was  245*C. 

Second  Fraction. 

Hyoacy amine.  -  The  second  fraction  c(msisted  of  aurichloride 
crystals  with  melting-point  165*C.  They  were  brilliant  golden- 
yellow  prisms,  and  were  anhydrous. 

A  portion  was  converted  into  the  picrate  as  before,  and  after 
two  crystallisations,  consisted  of  long,  pale  yellow  needles,  which 
melted  at  163'C  with  decomposition. 

Hyoscyamine  aurichloride  and  picrate  were  prepared  as  con- 
trols from  pure  hyoscyamine,  specially  obtained  from  Messrs. 
Burroughs  VVellcome's  laboratories  in  London,  through  the 
kindness  of  the  Sydney  manager,  Mr.  Hector,  and  the  author's 
best  thanks  are  due  to  them.  The  melting-point  of  this  pure 
hyoscyamine  aurichloride  was  165"C,  and  the  picrate  163*C. 

This  second  fraction,  therefore,  consists  entirely  of  hyo- 
scyamine. 

Third  Fraction. 

Nor-atropine  and  atropine. — This  fraction  of  the  gold  salts 
consisted  of  flaky  yellow  crystals,  wliich  were  much  paler  in 
colour  than  the  two  previous  fractions,  and,  unlike  the  latter, 
were  not  shining  and  glistening  in  appearance,  but  dull,  opaque, 
and  lustreless.  From  this,  a  small  quantity  of  crystals  was 
separated,  which  melted  at  156-157°C.  The  nor  atropine  of  Carr 
and  Heynolds  is  stated  to  have  a  melting-point  of  Ibl'^Q, 

Another  small  fraction  was  obtained  with  a  melting-point  of 
137'C.  The  melting-point  of  atropine  gold  salt  is  137'C.  'J'his 
was  checked  by  preparing  the  aurichloride  from  a  sample  of 
Messrs.  Burroughs  Wellcome's  pure,  optically  inactive  alkaloid. 
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The  remainder  of  this  third  fraction  was  found  to  melt 
between  137*  and  157*(/,  and  was  apparently  a  mixture  of 
atropine  and  nor-atropine. 

Many  careful  trials  were  made  to  isolate  fractions  melting 
above  ITS^'C.jfrom  the  mother-liquors  of  these aurichlorides;  none, 
however,  could  be  obtained,  and  it  must  therefore  be  concluded 
that  the  Isevo  and  inactive  scopolamines  were  absent. 

Estimation  of  thk  total  Alkaloids. 

The  modified  method  devised  by  Dunstan  and  Brown  (Trans. 
Chem.  Soc  Lond  ,  75,  1899,  72)  for  the  assay  af  alkaloids  of  the 
Solanaceous  plants,  was  employed  for  the  estimation  of  the  total 
amount  of  alkaloids  in  the  leaves. 

The  finely  powdered  material  was  extracted  with  alcohol,  and 
the  solution  of  the  bases  finally  titrated  with  centinorroal  acid 
and  iodeosin  indicator. 

Results, 

(a)  1911  leaves~0'16%toUl  alkaloids  on  plant  dried  at  lOOX. 

(b)  1916  leaves— 01 7%  total  alkalaids  on  plant  dried  at  100*^0. 
Equivalent  to  0'154%  total  alkaloids  on  air-dried  leaves. 
Equivalent  to  0*033%  total  alkaloids  on  fresh  leaves. 
Alkaloids  were  detected  also  in  extracts  from   the  flowers, 

wood,  and  bark. 

Summary 

The  leaves  of  Solaiidra  Imufijlwa  are  found  to  contain  nor- 
hyoscyamine as  the  chief  alkaloid.  This  was  previously  isolated 
and  described  by  the  author  as  a  new  alkaloid  in  1907,  under 
the  name  of  ''solandrine";  and  is  now  identified  with  the  alka- 
loid which  Carr  and  Reynolds  isolated  in  1912,  from  other 
solanaceous  plants.  Solandra  also  contains  hyoscyamine  in 
lesser  amount,  and  scopolamines  are  absent.  The  total  amount 
of  alkaloid  obtained  was  017%  in  the  leaves  (dried  at  100*C). 

In  conclusion,  the  author  desires  to  express  his  indebtedness 
to  Professor  Sir  Thomas  Anderson  Stuart,  for  laboratory  facili- 
ties afforded  in  carrying  out  this  invesitigation. 
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AUSTRALIAN  FRESHWATER  PHYTOPLANKTON. 

[PrOTOCOCCOI  DEiE. 

By  G.  I.  Playpair,  Science  Research  Scholar  of  the 

University  op  Sydney. 

(Plates  Ivi.-lix.) 

The  bulk  of  the  material,  on  which  the  following  notes  are 
based,  has  been  gathered  at  intervals  during  the  past  ten  years, 
from  the  suburbs  of  Sydney,  and  from  the  neighbourhood  of 
Lismore  on  the  Richmond  River.  A  few  records  are  included, 
however,  from  still  earlier  up-country  gatherings  at  Collector,  and 
from  certain  samples  which  have  been  received  from  places  out- 
side the  State  of  New  South  Wales.  The  opportunity  has  been 
taken,  also,  of  revising  the  nomenclature  of  some  of  the  plankton- 
forms  noted  in  "Plankton  of  the  Sydney  Water-Supply"  (these 
Proceedings,  1913). 

Habitats. — The  term  "plankton"  has  been  taken  in  a  wide 
sense  to  include  material  found  floating  in  the  water  of  river, 
lake,  lagoon,  and  pond,  or  shaken  out  of  weeds  in  some  depth  of 
water.  The  following  list  shows  the  character  of  the  habitat  of 
all  the  gatherings  referred  to  in  the  notes.  River:  26,  44,  63, 
74,  80,  81,  90,  100,  116,  180,  182,  187,  188,  189,  191,  193,  196, 
196,  269,  274,  276,  281.  Lagoon:  17,  37,  60,  51,  71,  91,  92,  95, 
97,  99,  108,  133,  136,  144,  145,  152,  165,  258,  259,  260,  263, 
285,  286,  290,  298.  Pond:  ^3,  23,  45,  70,  77,  88,  124,  125,* 
138,  150,*  156,*  158,*  172.     Creek-pool:  112,  129,  130. 

New  forma, — One  new  genus  is  proposed,  and  descriptions  are 
given  of  61  forms  of  Protococcoidece,  which  appear  to  be  new,  18 
being  classed  as  species,  37  as  variations,  and  6  as  forms. 

*  Gardeners'  tank,  in  the  Botanic  Gardens,  fed  from  the  Sydney  Water- 
Supply. 
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VOLVOCACEiE. 
Genus  C  a  r  t  e  r  i  a  Dieaing. 

Carteria  multifilis  (Fresen.)  Dill,  forma. 

Cellulae  globoste   (formae  immaturae    subgloboRae,   oblongae, 
o vales)  apicibus  plerumque  leviter  deplanatin  (intertluni  media 
papilla  instructis)  vel  indentatis;  membi'ana  t^nui,    hyalina,   ^ 
dilute  rufescente.  ^ 

Cell.  (sph£eric.)diain.  22-26;  (oval.,  oblong.,  vel  .sub^lob.)  loi 
24-25,  lat.  22-23/x. 

Parramatta  Park  (97).     (PI.  Ivi.,  figs.  1-4). 

Cf,  France,  Der  Algengatt.  Carteria^  Tcnneszt^trajzi  Fiisetf 
xix.,  1S96,  T.  iii.,  f.1-5,  etc.  Obtained  in  quantity  from  rai 
water-pools  in  Parramatta  Park,  where  it  showed  as  a  pale  yello 
cloud  in  the  water.  France  found  it  in  a  somewhat  simih 
habitat  ("aus  dem  Wasser  einer  grossen  Strassenlache ''). 
have  hesitated,  for  long,  to  identify  our  specimens  with  t} 
European  type,  as  they  do  not  seem  to  agree  very  well  in  genen 
appearance  with  France's  excellent,  coloui-ed  figures.  Apai 
from  the  finely  developed  chloroplasts  and  red  spot  of  the  Hui 
garian  specimens,  oui-s  differ  chiefly  in  the  shape  of  the  cell,  am 
the  indented  or  flattened  apex,  the  latter  usually  furnished  wit] 
a  minute  papilla  (alt.  ca.  1/x).  When  full-grown,  the  cell  i 
spherical,  but  more  or  less  irregular  subglobose;  oblong  or  ova 
forms  are  common.  The  membrane,  at  first  hyaline  (or  ver 
slightly  coloured)  and  very  thin,  later  becomes  somewhat  stoutei 
and  pale  brown  in  colour,  without  markings.  Franc^  give 
dimensions,  long.  19-25,  lat.  12-15/x. 

Carteria  scrobiculata,  n.sp.     (PI.  Ivi.,  f.5-7). 

Cellulae,  fronte  visae,  circulatae,  subcirculatw,  vel  oblongn 
ubique  rotundataj,  apicibus  levissime  indentatis;  a  latere  com 
pressae,  membrana  crassa,  rufescente,  dense  scix>biculata. 

Cell.  long.  18-22,  lat.  18-20/x. 

Guildford  (45);  Lismore  (263,  290). 

This  form  differs  from  all  the  other  species  of  Carteria^  o 
which  1  have  any  knowledge,  in  having  a  closely  scrobiculat 
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membrane.  The  cells,  in  front  view,  are  very  similar  to  the 
fonii  of  C,  multiJUia  described  above,  but  slightly  smaller.  In 
side-view,  however,  they  are  seen  to  be  not  globular  but  com- 
pressed from  front  to  back.  The  membrane  is  always  pale  brown,, 
and,  under  pressure,  splits  with  a  vitreous  fracture,  like  the 
lorica  of  Trach**lomo7uis.  The  lorica  in  this  species,  though  in  a 
solid  piece,  often  breaks  into  two  halves  by  an  almost  straight 
line  down  the  sides,  simulating  the  two  adherent  valves  of 
Phacotua,  PI.  lix.,  f.l8,  shows  the  compressed  shape  of  the  cell, 
and  the  overlap  of  the  sides  at  the  apex. 
Var.  ovALis,  n.var.     (PI.  Ivi.,  f.8). 

Forma  ovalis,  circa  dimidio  major.     Cell.  long.  30,  lat.  24fi. 

Lismore  (263). 

Cartrria  AU8TRALI8,  n.sp.     (PI.  Ivi.,  f.9). 

Cellulae  oblongte,  fronte  modice  cuneatsK,  postice  late-rotundata»; 
lateribus  leviter  arcuatis.  Membrana  crassa.  Cytoplasma  dilute 
viride,  minute  granulatum,  chloroplastidibus  nullis  distinctis  nee 
pyrenoidibus.  Nucleus  in  media  cellula  globo  cavo  chlorophyll- 
aceo  circumcinctus.     Flagella  4. 

Cell.  long.  30,  lat..  17;  glob,  chlorophyll,  diam.  8/x. 

Lismore  (263). 

The  nearest  published  species  to  this  form  would  seem  to  be 
C,  obUtsa  Dill,  which  is  described  by  Chodat  (Alg.  vertes,  p.  138) 

as  ''Cellules  ellipsoides chromatophore  en  cloche  allongee 

dimensions  25-30/ui."     I  have  not  seen  Dill's  type-figure, 

but  France  (Algengatt.  Carteria  T.  iii.,  f.  16-18)  gives  figures  of 
typical  specimens,  which  do  not  at  all  agree  with  our  form,  either 
in  outline  or  in  the  arrangement  of  the  cell-contents.  The  cyto- 
plasm is  finely  granular,  without  any  distinct  arrangement,  pyre- 
noid  absent.  The  nucleus  occupies  the  centre  of  the  cell,  sur-* 
rounded  by  a  hollow  sphere  of  darker-coloured  chlorophyll. 
From  all  sides,  the  appearance  is  the  same. 
Var.  OVATA,  n.var.     (PI.  Ivi.,  £.10). 

Cellulse  ovatse,  fronte  obtuse,  postice  late-rotundat«e;  ceteris  ut 
in  f.  typica.     Cell.  long.  24,  lat.  18fi.  Lismore  (263). 

Compare  Carteria  Fritschii  Takeda,  Ann.  Bot.  xxx.,  1 9 1 6,  p. 3 70. 

63 
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Genus  Chlamtdomonas  Ehr. 

ChLAMYDOMONAS  GL(E0CY8TIF0RMIS  Dill. 

Cell.  long.  20-21,  lat.  17-21;  corp.  long.  13-16,  lat.  8-10/x. 

l^tanic  Gardens  ( 1 25).         (PI.  1  vi.,  f .  1 1 ). 

Cell.  long.  14-18,  lat.  12-15;  corp.  long.  8-10,  lat.  7-8/a. 

Lismore (263).         (PL  Ivi.,  f.l2). 

Cf.  Dill,  Gatt.  Chlamyd.,  p.l8,  T.  v.,  f.37,  38;  Wille,  Ga 
Chlamyd.,  Alg.  Not.  xi.,  p.  143,  T.  iv.,  f.17;  Bernard,  Protoco 
et  Desm.,  p.  163,  f. 307,  308.  The  last-named*  gives,  membra] 
20-25  X  17-20;  inner  cell,  16-17  x  12-1 3/x.  Our  Lismore  8p€ 
mens  are  considerably  smaller. 

Chl.  pisiform  is  var.  cylindracea  Playf. 

Cell.  long.  21-26,  lat.  12-15/x. 
Rook  wood. 

Var.  ATTENUATA,  n.var.     (PL  Ivi.,  f.l3). 
Cellule  a  tergo  attenuatie;  long.  20,  lat.  1 2fi. 
Rookwo<KL     Cum  priori. 

Var.  oLtEOCYSTiFORMis,  n.var.     (PL  Ivi.,  f.14). 

Cellulie  cylindracese,  angustsD ;    apicibus  rotundatis ;    bin» 
ccenobio  mucoso  involuta*. 

C(Bnob.  (2  cell.)  diam.  50;  cell.  long.  20,  lat.  8/x. 

Botany. 

A  family  of  4  ctenobia,  in  a  vegetative  Glcpoeystis-conditioi 
noted.  The  mucus  was  somewhat  laminated.  There  were  t¥ 
cells  in  each  ccenobium,  the  chloroplasts  showing  the  chara 
teristic  arrangement  of  Chl/zmydomwuis.  The  cells  were  place 
head  to  tail,  and  were  narrower  and  more  strictly  cylindrio 
than  usual.  This  form  is  another  point  in  favour  of  my  coi 
tention  that  Glteocystis  and  Spharrocystis  are  vegetative  stat4 
of  Chlamydomonas, 

Chlamyd.  globulosa  var.  pertusa,  n.var. 

Cellulie  Hphwriae,  fronte  levissime  deplauatw.     Chloroplast 
angusto  lineari  foramine  supra  pyrenoidem  instructa. 
Cell.  long.  1 8,  lat.  20;  foramin.  long.  6/a. 
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Lismore  (263).     (PL  Ivi.,  f.  16). 

Plentiful  in  gathering  No  263.  The  cell  is  slightly  but  dis- 
tinctly flattened  in  front,  the  membrane  incrassate;  and  there  is 
a  narrow,  linear  aperture  in  the  chloroplast  just  above  the 
pyrenoid. 

Chlamtd.  monadina  var.  ovalis,  n.var. 

Cellulae  exacte  ovales.  Long.  22-24,  lat.  17-20;  pyren.  long.  10, 
lat.  2/A. 

Lismore  (263).     (PI.  Ivi.,  f .  1 6). 

Instead  of  the  spherical  shape  of  tlie  type,  this  form  is  a 
perfect  oval.  The  pyrenoid,  as  usual,  is  strap-shaped,  and  10  x  2/x 
in  dimensions. 

Chlamydomonas  olobosa  Snow.     (PI.  Ivi.,  f.  1 7). 

Cell.  diam.  8-1 2/x.     Auburn;  Lismore  (263). 

C/.  Julia  W.  Snow,  Plankt.  of  L.  Erie,  Bull.  U.  S.  Fish. 
Comm.,  1902.  The  specimens  from  Lake  Erie  were  5-8/ia  in 
diameter.  In  ours,  the  chloroplasts  were  not  fully  formed,  being 
gathered  towards  the  hinder  part  of  the  cell.     Stigma  distinct. 

Chlamydomonas  Lismorensis,  n.sp.     (PI.  Ivi.,  f.IS). 

Cellule  minut«e,  oblongae;  lateribus  levissime  arcuatis  psene 
parallelis;  apicibus  rotundatis;  stigmate  bacilliformi. 

CeU.  long.  8-10^,  lat.  3-5/i. 

Auburn;  Lismore  (263,  299). 

In  the  warm  waters  of  tropical  and  subtropical  countries,  there 
is  a  tendency  for  flagellates  to  become  motile  at  a  very  early 
stage  of  their  development.  This  is  a  very  small  form,  oblong, 
almost  cylindrical  with  rounded  ends ;  the  usual  bell-shaped 
chloroplast  very  shallow  behind,  no  pyrenoid,  as  a  rule. 

Var.  OVATA,  n.var.     (PI.  Ivi.,  f.l9,  20). 

Cellular  elongatie,  ovatse,  postice  late-rotundatse,  fronte  attenu- 
ate; apicibus  acuminatis.     Cell.  long.  10,  lat.  3-5/a. 
Lismore  (298). 
Elongate  elliptical-ovate   in  shape,  broadly  rounded  behind. 
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gradually  attenuate  towards  the  apex,  which  is  more  or 
acuminate.  Both  this  form  and  the  type  are  very  act 
Distinct  central  nucleus,  very  rarely  a  pyrenoid,  stigma  w 
shaped,  orange  or  red,  in  the  anterior  third  of  the  cell.  I 
possible  that  this  form  is  identical  with  Chi,  miicicola  Schr 
Alg.  d.  Schwarzw.  u.  d.  Oberrh.,  p.  17,  T.  ii.,  f.4-8,  which  it  v 
much  resembles.  The  latter,  however,  has  a  centred  pyr^m 
and  the  nucleus  postet'ior  to  it  in  the  end  of  the  cell  ("In 
Korpermitte  ist  ein  .  .  .  pyrenoid  und  hinter  demselben  der  s 
kleine  Zellkern")  and  no  stigma. 

Genus  Phacotus  Perty. 
Phacotus  BULLATU8,  n.sp.     (PI.  Ivi.,  f.21,  22). 

Cellulee,    a   fronte  visa,   circulates  vel  subcirculata?,   marg: 
in»quali;  a  latere  subhexagonse,  infra  apices  constrictse,  apicil 
rotundatis,   lateribus  planis  vel  pauUulo  retusis;  a  vertice  c: 
ciatce,  late-lineares  buUis  magnis  singulis  utrinque  in   medio 
structis;  membrana  aspera  dilutissime  rufescente. 

Cell.  long.  13-14,  lat.  13,  crass.  9/x. 

Lismore  (263). 

Found  in  quantity  in  company  with  Pteromonas  eniciata^  inf  i 
The  cells,  in  front  view,  are  generally  subcircular;  a  broad  rid 
runs  down  front  and  back,  beginning  and  ending  a  little  with 
the  apices.  In  lateral  view,  these  show  as  produced  ridges  • 
either  side.  End-view  cruciform,  the  ridges  appearing  as  laq 
central,  capitate  bosses.  Membrane  very  minutely  rough,  ai 
very  faintly  coloured. 

Var.  coNicus,  n.var.     (PI.  Ivi.,  f.23). 
Cellulse  conicse,  fronte  truncatce,  a  tergo  acuminata^;  laterib 
arcuatis. 

Cell.  long.  16,  lat.  13/x. 
Lismore  (263). 

*  Chi.  miiscicola  Schiii.,  in  Wille,  Alg.  Notizen  ix.-xiv.,  p.  136,  by  a  i 
of  the  pen,  for  Schmidle  says,  p.  18,  '*Sie  lebt  in  der  Gallerte  des  "From 
latches'*  (frogspawn). 
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Genus  Pteromonas  Seligo. 

Pteromonab  cruciata,  n.sp      (PL  Ivi.,  f.24,  25). 

CellulsR  ovale«  alis  gemiuatis  biiiis  cruciatim  dispositiH  in- 
Btructee;  a  fi*onte  visve  (alis  inclusis)  ovatte,  posticc  acuiiiinaUv, 
margine  inaequali  aspero;  a  latere  ineequaliter  quadratae  (alis 
inclusis)  anteriore  angustatse  fronte  truncatse,  lateribus  planis, 
postice  levissime  ai*cuatie,  apice  in  bulla  conica  prujicientc;  a 
vertice  cruciformes,  corp<>i*e  rlioinboideo,  angulis  prpductis. 
Membrana  hyalina. 

Cell.  long.  s.  alis  16-20,  lat.  10-12;  c.  alis  long.  24,  lat.  I8fx. 

Lismore  (263). 

The  body  is  oval,  with  contents  as  in  ChJnmydonuma»y  save 
that  the  red  spot  is  placed  towards  the  hinder  end.  The  cell  is 
furnished  with  two  pairs  of  wings  lying  in  planes  which  intersect 
at  right  angles,  making  the  end-view  cruciform. 

Var.  PULCHRA,  n.var.     (PI.  Ivi.,  f.26). 

Cellulse  a  latere  angulis  alarum  inferioribus  truncatis  et  pro- 
tractis,  lateribus  paullo  retusis;  ceteris  ut  in  f.  typica. 

Cell.  c.  alis  long.  24,  lat.  fronte  12,  postice  18/ii.    Alse  long.  20fi. 

Lismore  (263). 

The  lower  angles  of  one  pair  of  wings  are  tioincate  and  pix)- 
duced,  the  sides  somewhat  retuse.  A  j>yrenoid  present,  as  a  rule, 
in  both  type  and  variation. 

Genus  Volvulina  Playf. 

VoLV.  SStkinii  var.  lenticularis  Playf.,  forma. 

Ccpnob.  diam.  32-50;  cell.  diam.  10,  inter  se  dist.  1/i,  alt.  in  sect, 
optical.  5-12/1.  Lismoi-e  (263,  293). 

A  new  locality  for  Volvuluui.  The  coenobium  gives  the  im- 
pression that  the  cells  are  the  result  of  fragmentation  of  a 
parietal  chloro[»last.  From  above,  the  cells  are  generally  (^uadiute 
or  polyhedral,  fitting  into  one  another,  the  edges  not  more  than 
IfM.  apart;  sometimes,  however,  they  are  circular.  The  cells  are 
certainly  lenticular  in  optical  section.  There  are  16  in  the 
ccenobium,  arranged  more  or  less  in  three  layers,  4  +  1,  6,  4+1. 
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HYDRODICTYACEiE. 

Genus  Pediastrum  Meyen. 

PeDL   TETRA8  var.  FLUVIATILK,  ii.var.      (PL   Ivii.,  f.l). 

Cellulw  sinu  rectangulo,  in  bi*evem  angustani  fenestram  intn 
sum  pn)ducto,  niinime  incisie;  angulis  exterior! bus  apiculominu 
instructis. 

CcBnob.  (4  cell.)  long.  18,  lat.  18/a. 

Li8more(188). 

Instead  of  being  deeply  incised,  the  cells  merely  have  ti 
outer  angle  excised  by  a  more  or  less  rectangular  sinus,  the  poi 
of  which  is  produced  inwaixlly  into  a  short  loop.  The  free  angl 
are  minutely  apiculate.  Tlie  markings  in  the  cells  are  n 
pyrenoids,  but  vacuoles  in  the  c3rtoplasm;  under  a  low  magnific 
tion,  they  appear  so  plainly  as  to  be  easily  mistaken  for  a  pa 
of  the  sinus.  Cf.  P,  rotida  Ktitz.,  in  Nageli,  Gatt.  einz.  Alg 
T.vB,  fig.  3c. 

Var.  APicuL\TUM,  n.var.     (PI.  Ivii.,  f.2). 

Cellulse  extrorsum  sinu  amplo  leviter  exciste,  vel  alte  emai*gii 
ataB;  angulis  rotundatis,  minuto  hyalino  apiculo  instructis. 

Ccenob.  (8  cell.)  diam.  22;  cell.  diam.  7/a. 

Botanic  Gardens  (125). 

Syn.,  P.  tetras  var.  integrum  (Nag.)  Pla3rf.,  Biol.  Richm.  R 
p.  110,  PI.  iii.,  f.26.  P.  intryynim  Nag.,  has  the  outer  edge  c 
the  cell  quite  flat.  In  this  form,  the  cells  are  slightly  excised  b 
a  wide,  shallow  sinus,  or  else  deeply  emarginate;  the  angles  ar 
rounded,  and  furnished  with  a  minute,  hyaline  apiculus. 

PROTOCOCCACEiE. 

Genus  Crucioenia  Morren. 

The  species  of  Criiciyenia  are,  to  my  thinking,  merely  in 
fantile  forms  of  Pediastrum,  developed  from  the  resting-cell  o 
zygospore,  which  is  the  outcome  of  the  union  of  gametes.  Thi 
resting-cell,  or  something  very  near  to  it,  I  have  described  an< 
figured  under  the  name  of  PedL  tetras  var.  uniceUtdare  ii 
"Plankton  Sydney  Water-Supply, "  p.517,  P1.56,  f.4.      In  spit< 
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of  their  probable  connection  with  Pedifuttninij  it  is  convenient 
to  arrange  these  forms  under  a  separate  genus,  even  if  it  is  only 
a  conventional  one.  Those  mentioned^  /.c,  these  Pixx^eedings, 
1913,  may  be  summarised  thus: — 

Ckuciornia  AU8TKALI8  mihi. 
Syn.,  Pedi.  tetra^  var.  aiuitrnle  Playf.,  Ac,  p.516,  PI. 56,  f.2. 

Ckucioknia  tktrapedia  (Kirch.)  W.  <k  G.  S.  West. 

Ccenob.  (4  cell.)  long.  7-8,  lat.  7-8/x. 

Fairfield  (130). 

Syn.,  Pedi.  tetras  var.  tefrapedia  (Kirch.)  Playf.,  I.e.,  p.517, 
P1.56,  f.3;  also  Pedi.  tetras  var.  gundrainm  Playf.,  ibid.,  P1.5G, 
f.3a,  which  differs  hardly  at  all  from  C.  tetrapedia. 

Var.  oknata,  n.var.     (PI.  Ivii.,  f.3). 

CcBnobium  (4  cell.)  parvo  cytoplasmatis  granulo  ad  angulos 
omatum. 

Ccpnob.  long.  =  lat.  =  7-8/z.     Fairfield  ( 1 30). 

The  ccBiiobium  of  C.  tetrajtedia  is  formed  from  a  single  cell  by 
the  gradual  division  of  the  contents  into  four,  from  the  centi'e 
outwards.  The  last  sign  of  this  division  is  a  slight  band  of 
cytoplasm  connecting  the  outer  angles  of  the  cells.  Cj\  Chodat, 
Alg.  vertex,  p.222,  f.  148a,  No.2  (sub  nom.  Lemmennannia  emar- 
yiiuitn)  and  my  figure  in  Plankton  Sydney  Water-Supply,  Pl.»5G, 
f.3  {Pedi,  tetras  var.  tetrapedia).  The  small,  chlorophyllaceous 
granule  found  in  var.  ortuUu  seems  to  be  brought  about  by  the 
segregation  of  this  band. 

Ckucigenia  floralis,  nom.  no  v. 

Coenobium  in  medio  foramine  parvo  rectangulari  instructum; 
cellulis  binis  rotundato-ovatis,  alteiis  oblongis,  cruciatim  dis- 
positis. 

Ccenob.  long.  8,  lat.  7/*.     Potte  Hill  (138). 

Syn.  Pedi.  tetras  var.  triayujularis  (Chod.)  Playf.,  forma.  I.e., 
p.617,  P1.56,  f.5.  This  form  is  not  strikingly  like  Cniciyeiiia 
triatigui^iris  Chodat,  although  the  upper  and  lower  cells  are 
somewhat  ovate. 


832  AUSTfiALIAK   rBBSBWATBR   PLAHKTOM, 

Crucigbhia  cordata,  nom.nov. 

Cnenob.  in  medio  foramine  parvo  rectangular!  instnictu 
cellulis  plus  minusve  cordiformibus,  utriuque  ad  apices  apici 
minuto  interdum  omatis. 

Ccenob.  (4  cell.)  long.  25,  lat.  23fs 

Botanic  Gardens  (158). 

Syn.,  Pedi,  tetrns  y&r.  integrum  (Nag.)  Playf.,  forma,  /.c,  p.5] 
PI. 56,  f.7.  The  cells  are  more  or  less  heart-shaped,  and  are  oft 
tipped  with  a  minute,  indistinct  apiculus.  The  species  shot 
be  compared  with  Pedi.  tetras  var.  apictdatuni^  supra. 

Crccioenia  triangularis  Chodat.     (PI.  Ivii.,  f.4). 

Ccenob.  diam.  10-16;  cell.  diam.  ca.  5-7/ii. 

Collector;  Guildford  (88);  Li8more(188). 

Cj\  Chodat,  Alg.  vertes,  p.223,  f.  14-1 9.  The  coenobium  co 
sists  nearly  always  of  4,  minute,  pale  green,  ovate  cells,  occ 
sionally  with  pyrenoids. 

Crucioenia  quadrata  var.  sbcta,  n.var.     (PI.  Ivii.,  f.5). 

Cellulte  circulate  in  partes  subtriangulares  4  per  cruce 
divisse. 

Ccenob.  (4  cell.)  long.  6,  lat.  6;  cell.  diam.  ca.  2/x. 

Lismore(l  88).     Cum.  6*.  rfctawjiUari. 

Tlie  original  ccenobium,  before  division,  must  have  been  cx>i 
stituted  of  4  circular  c^lls  arranged  in  a  square;  hence,  I  hai 
placed  this  form  under  C*.  qnadraia  Morren,  c/.  G.  S.  West,  Bri 
Fn%'.  Alg.,  p.  2 16,  f.90D,  e.     Pale  green  in  cx>lour. 

Genus  Tktrastkum  Chodat. 
Tetrastkum  ELEOAN8,  n.sp.     (PI.  Ivii.,  f.6). 

Ccpnobium  (4  cell.)  (|uadratum;  cellulis  subcirculatis  distincti 
extrorsum  spinis  longis  tenuissimis  singulis  omatis. 

Ccjenob.  diam.  c.  sp.  28,  cell.  diam.  4/a. 

Parramatta  (1 36). 

Tliis  species  might  be  described  as  a  spinous  form  of  ( 
quadrata  Morren,  just  as  T,  st^inroyefhifp/orme  of  C.  triangular\ 
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Chodat.  The  cells  are  .subcircular,  arranged  in  a  square,  and 
each  furnished  with  a  long,  thin,  delicate  spine.  Cytoplasm 
pale  green. 

Var.  DiNTATUM,  n.var.     (PI.  Ivii.,  f.7}. 

Ca^nobium  (4  cell.)  quadratum  vel  rhomboideuni;  lacuna  dis- 
tincta  rectangulari;  cellulis  phis  minusve  ovatis  adpressis,  laterihus 
angulatis,  ad  apices  spinis  longis  tenuissiiuis  singulis  instructis  et 
altei*o  latei-e  dentibus  vel  spinis  brevibus  singulis. 

Coenob.  (4  cell.)  c.  (<p.  diam.  30-38;  cell.  diam.  3-4/a. 

Parramatta  ( 1 36). 

Tn  this  fonn,  the  cells  are  more  or  less  ovate,  with  angular 
sides,  adpressed,  the  apices  outwards,  and  furnished  with  a  long, 
thin  spine.  A  little  lower  down,  on  one  side,  is  a  second,  much 
smaller  spine  or  tooth.     The  lacuna  is  sharply  rectangular. 

Genus  Ccklastrum  Nag 

CufL  micrajH/rum  Nag.,  is  by  far  the  most  common  form  in 
this  country,  and,  next  to  it,  6W.  cretuUum  Arch.  C,  ttpheri- 
aim  Nag.,  very  rare. 

C(ELASTRUM  CRRNATUM  Archer. 

Cfi»nob.  diam.  32-83;  cell.  diam.  6-32/i. 
Collector,  Hose's  l>agoon;  Botany  (91);  (Juildfoixl  (124). 
(;/:  (J.  S.  West,  Brit.   Frw.    Alg.,   p.213,   f.87A.     Syn.,    Cicf. 
pvlchrum  8chm.,  AlgeiiH.  d.  Schwarzw.  u.  d.  Kheineb.,  T.  ii.,  f.lO. 

Var.  CUBICUM,  n.var.     (PI.  Ivii.,  f.8). 

Cd'nobium  plus  minusve  cubicum  angulis  truncatis;  cellulis 
quattuor  circa  unum  oi*dinatis:  foraminibus  amplis  octagonis. 

C<i*nob.  diam.  33-55:  cell.  diam.  c.  10/x. 

(iuildford  (77). 

Generally  the  cells  are  ari-anged  5  or  6  round  (me,  in  this  form 
4,  which  gives  the  ccBnobium  a  cubical  or  octagonal  shape;  the 
foramina,  also,  arc  wide  and  octagonal  in  outline.  Very  like 
C.  cuhicuniy  but  that  species  *has  three  projections  to  each  cell, 
two  visible  at  the  margin. 
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C(ELA8TRUM  0BTU8UM  (Eichler)  mihi.     (PL  Ivii.,  £.9). 

Cellular  conicH!  e  basi  ipsa  protiuctw;  apicibuH  rotundatis  i 
truiicatis;  forainiiiibus  amplis. 

Coenob.  (8  cell.)  diain.  24/x.  Collector. 

Syii.,  C*.  ciibicum  var.  obhtsiim  Eichler,  Flory  wodor  < 
Miedzyr.,  1894,  p.l22,  T.  ii.,  f.l,  where  he  gives  **diani.  ccBn< 
17-20/i."  The  cells  are  conical,  diuwii  out  right  from  the  ba 
with  rounded  apices.  Compare  C.  pfeudo-c^cbiciim  Schrod.,  Ploi 
Berichte,  v.,  1897,  T.  iii.,  especially  fig. la.  His  fibres  sb 
conclusively  that  C.  proboncideum  Bohlin,  C.  cubicufn  Na^.,  a 
this  form  of  Eichler  s  are,  biologically,  one  spe€i€^.  The  la 
differs  too  much  from  C.  cnhumni,  however,  to  be  placed  unc 
that  species,  and  it  has  prioi-ity  over  C.  proboscideuni  Bohl 
1897. 

Genus  Selenastrum  lleinsch. 
Selbnastrum  gracilb  Rein. 

Cell.  long.  18-25,  alt.  c.  18,  crass.  3-8/*. 

Botanic  Gardens  (1 25)  ;  Clyde,  Duck  Creek  (26)  ;  Sydn. 
Water  (63);  Lismore(182,  260). 

lleinsch,  Algenfl.  v.  Frank.,  p. 65,  T.  iv.,  f.3a,  b.     This  speci 
is  often  found  in  the  form  of  two  cells  back  to  back.      ITiere  a 
generally  only  a  few  cells  in   the  coenobium.      A   family  of 
ccenobia,   of  8  cells  each,   was  noted.      Solitary    cells    are    n^ 
uncommon. 

Var.  MINUTUM,  n.var.     (PI.  Ivii.,  f.lO). 
Cellulte  dimensionibus  dimidio  minores  (|uam  in  f.  typica. 
Cell.  long.  9-18,  alt.  7-8,  crass.  lJ-2/x. 
Botanic  Gardens  (125);  Lismore  (298). 

Genus  Scrnbdesmus  Meyen. 

Sc.  quadricauda  var.  incurvus,  n.var.     (PI.  Ivii.,  £.11). 
Forma  spinis  apicalibus  incurvis.    Ccenob.  (4  cell.)  8.8p.  30  x  22j 
Centennial  Park. 

Cj\  Halfs,  Brit.  Desm.,  T.31,  f.l  2a,  b.  The  terminal  8pin< 
are  genei-ally  divergent,  but  in  this  form  they  are  incurved. 
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Var.  INRRMI8,  n.var.     (PI.  Ivii.,  f.l2,  13). 

Fonna  sine  spinis.     Ccenob.  (4  cell.)  15-20  x  ll-12fi. 

Botany  (145);  Lisnioi*e(260);  Enog^ra. 

Not  7  «cor»tw  Half 8,  Brit.  Desm.,  T.31,  f.l2h  [  =  .Sc.  bijuytia 
(Turp.)].  In  the  latter,  all  the  cells  are  of  the  same  size,  and 
are  regularly  or  irregularly  oval.  In  var.  itierniis,  the  outer  cells 
are  slightly  smaller  than  the  inner,  the  latter  also  being  strictly 
cylindrical,  with  parallel  sides  and  rounded  ends. 

Sc.  DBNTicuLATUS  var.  GRACILIS,  n.var.     (PI.  Ivii.,  f.  14). 

Cellulie  gracillimse,  lineares,  elongatai,  lateribus  parallelis. 

Ccenob.  (4  cell.)  long.  12-21,  lat.  12-20;  cell.  diam.  3-5/*. 

Botany  (17,  50,  95, 145, 155);  Guildford  (70);  Centennial  Park 
(133);  Lismore(187). 

Much  more  common  here  than  any  other  form  of  Sc,  derUicu- 
latn^.  Tlie  cells  are  linear  and  very  slender,  with  parallel  sides, 
coenobia  generally  4-celled. 

Var.  0P0LIEN8I8  (Richter)  mihi. 

Cienob.  (2  cell.)  s.sp.  long.  8-12,  lat.  12-15;  sp.long.  6-lOfi. 

BotHuy(50,  108);  ParramatU(136);  Enoggera. 

8yn.,  .Sc.  ojMj/ifiufui  Richter,  Phycotheca  universalis,  No. 686; 
Sc,  qn-adricrnvdn  var.  o/xfli^ni*ui  (Richter)  W.  &  G.  S.  West,  Frw. 
Alg.  Ceylon,  p.  197,  PI.  17,  f.l6,  17.  The  apical  denticulations 
stamp  this  form  as  a  variation  of  Sc.  detUiciifatntf.  The  presence 
of  the  long,  terminal  spines  in  Sc.  hyattrix  var.  arniatns  Chodat 
(also  found  here)  shows  that  they  are  not  necessarily  indicative 
of  Sc,  qnndricaiida. 

Var.  AUSTRALI8,  n.var.     (PI.  Ivii.,  f.  15). 

Cellulae  dentibus  singulis  ad  apices  instructfe;  long.  s.  dent.  16, 
lat.  6/1.         Collector. 

Forms  of  Sc.  dmtietitntHs  generally  have  two  or  three  denticu- 
lations at  the  apices;  in  this  form,  there  is  one  only.  Cf.  G.  S. 
West,  Br.  Frw.  Alg.,  p.220,  fig.92.J. 

SOBNKDBSMUS   8KCUKIF0KMI8,  U.sp.       (PI.  Ivii.,  f.l6,  17). 

Cellulse  exteriores  (interdum  etiam  mediante)  modice  securi- 
formes,  spinis  nullis. 
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Coenob.  (2  cell.)  8-9  x  6-8;  (4  cell.)  12-18  x  8-14/*. 

Casino  (189)  and  Linmore  (187),  Richmond  River. 

The  outer  cells  are  almost  rectangular,  and  some'whBt  seen 
form;  the  central  cells  are  sometimes  the  same  shape,  sometini 
cylindrical  with  rounded  ends. 

Genus  Ankistkodesmus  Corda. 
8yn.,  Rkaphidium  Kiitz.,  Schroderia  Lemm. 

Ank.  FALCATU8  var.  MiRABii.is  W.  &  G.  S.  West.     (PI.  Ivii.,  t.\i 

Cell  long.  36-90,  lat.  l-3fi. 

Botany  (37,  155);  Clyde,  Duck  Creek  (26,  44);  Canley  Va 
(129);  Guildford  (172);  Sydney  Water  (63);  Enoggera;  Peri 
Water. 

Syn.,  Rkaph.  putynwrphnni  var.  mirabUe  W.  «fe  G.  8.  Wee 
Frw.  Alg.  S.  of  Eng.,  p.501,  P1.7,  f.9-13.  The  contents  ai 
generally  homogeneous,  and  of  a  pale  blue  tint. 

Var.  CONTORTU8  (Thuret)  mihi.     (PI.  Uii.,  f.  1 9). 

Cell.  long.  16-60,  lat.  2-3/x. 

Clyde,  Duck  Creek  (26);  Canley  Vale  (129);  Botanic  Garden 
(156);  Lismore  (258). 

In  Brebisson,  Liste,  p.  158,  PI.l,  f.31.  I  have  found  this  fort 
in  (juantity  on  several  occasions.  There  is  a  tendency  for  th 
apices  to  be  setaceous,  but  not  to  the  extent  of  var.  settgeru 
(Schr.  getiyera). 

AXKISTRODBHMUS    DULCI8,  n.sp.       (PI.  Ivii.,  f.20). 

Cellulse  soHtariw,  valde  sequaliter  arcuatie,  gracillimie,  apicibu 
acutissiniis  baud  auteui  setifonnibus;  chloroplastidibus  honiogt 
neis,  ab  apicibus  retractis,  medio  interdum  intemiptis;  elaeoplai; 
tidibus  singulis  nonnunquani  in  extremis,  interdum  etiam  ii 
l<K*ello  mediano,  instructis;  pyrenoidibus  nullis. 

Cell.  long,  (chorda)  30-70,  crass.  2-4,  alt.  20-40fi. 

Botany(155);  Parramatta  Park (136);  Sydney  Water (63,  100] 
Lismore  (258). 
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Var.  ciNGULUH,  n.var.     (PI.  Ivii.,  f.21). 

Cellulie  magis  arcuaUe,  tres  quadrantes  circuli  efiicientes,  apici- 
bus  modice  incurvis.     Cell.  long,  (chorda)  26,  craH8.  2,  alt.  20/a. 

Botany  (92). 

A  very  pretty  species,  both  from  its  graceful  curvature  and 
from  the  disposition  of  the  cell-contents.  The  cell  has  the 
I'egularly  arched  form  of  a  ClosfeiniuHy  very  slender  and  gradu- 
ally narrowing  to  the  very  acute  tips.  The  latter  are  not  drawn 
out  into  setie,  and  are  not  incurved.  The  homogeneous  chloro- 
plast  is  generally  confined  to  the  body  of  the  cell,  leaving  the 
tips  clear;  it  is  also  often  interrupted  in  the  centre,  or  there  is  a 
locellus  at  the  centre,  placed  to  one  side.  Very  often,  an  elajo- 
plast  is  situated  at  each  end  of  the  chloroplast,  sometimes  also 
one  in  the  middle.  In  var.  <nngnlnm,  the  curvature  extends 
over  three  part-s  of  a  cii-cle,  the  ends  l)eing  somewhat  incurved. 

Ankistrodbsmus  Braunii  (Nag.),  forma.     (PI.  Ivii.,  f.22). 

Cell.  long.  40,  lat.  3/x.     Li8more(196). 

The  figure  shows  four  cells,  produced  by  longitudinal  division, 
and  still  connected  by  the  membrane  of  the  mother-cell,  which 
has  become  twisted  into  a  stipes. 

Var.  HINUTUS,  n.var.     (PL  Ivii.,  f. 23-25). 

Cellule  parvse,  longitudine  usque  ad  fonnse  typicse  dimidium. 

Cell.  long.  10-20,  lat.  2-3  (rarius  5)  /x. 

Li8raore(182,  191,  196). 

Cells  only  half  as  long  as  those  of  the  ty[>e  (or  less),  and  gen- 
erally a  little  more  lunate,  sessile  on  pieces  of  flocculent  matter, 
water-plants,  etc. 

Genus  Actinastrum  Lagerh. 
AcTiNASTRUM   Hantzschii  I^.     (PI.  Ivii.,  f.26,  27). 

Coenob.  (2  cell.)  diam.  54,  cell.  25  x  4;  (4  cell.)  diam.  28-50, 
cell.  16-25  X  2-4;  (8  cell.)  diam.  40-50,  cell.  20-30  x  2-3/li. 

Parramatta(136);  Botany(60);  Lismore  (258);  Grafton,  Nym- 
boidia  River(269). 
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Lagerheim,  Pedi.  Protococc.  o.  Palm.,  p. 70,  T.  iii.,  f.25,  2 
Cells  somewhat  fusiform,  outer  ends  acute,  inner  ends  blunt. 
all  forms  of  Act,  Ilantzschiiy  the  cell-contents  are  indiffereni 
hyaline,  pale  blue  or  pale  green.  The  chloroplast,  when  distini 
is  generally  somewhat  retracted  from  the  apex,  and  an  elieopU 
is  often  present. 

ACTINASTRUM    BACILLARE,  n.sp.       (PI.  Ivii.,   f.28,  29). 

Cellulfe  bacilliformes,  gracillimte.  CGenob.(8cell.)diani.  16-3 
cell.  8-20  X  If2/Li. 

Parramatta  Park  (136);  Ldsmore  (274). 

The  cells,  instead  of  being  fusiform,  ai*e  narrow  and  linea 
sometimes  very  short. 

ACTINASTRUM    ACICULARB,  n.Sp.       (PI.  Ivii.,  f.30). 

Cellulse  subulatie,  modice  arcuatte,  basi  inilat«,  apice  acutaf. 

Ccenob.  (8  cell.)  diam.  35,  cell.  22  x  3/a. 

Lismore  (274). 

The  cells  are  somewhat  awl-shaped,  slightly  curved,  inflated  t 
the  base,  and  acute  at  the  tip.  Contents  pale  blue,  an  elseoplai 
present. 

ACTINASTRUM    GUTTULA,  U.sp.       (PI.  Ivii.,  f.31). 

Cellulte  in  modo  guttulie  confonnatse,  introrsum  acutissinue. 
Coenob.  (2  cell.)  diam.  40,  cell.  20  x  4/a. 
Parramatta  Park  ( 1 36). 

A  2-celled  coBnobium  noted  with  dmp-shaped  cells,  the  acut 
end  inwards. 

Genus  Kirchneriella  Schm. 

KiRCHNERIELLA    ELEGAN8,  n.Sp.       (PI.  Ivii.,  f.32). 

Cellulee  graciles;  lateribus  parallelis;  apicibus  obtusis  in  mod* 
solee  equi  circumflectss.     Cell.  diam.  6,  crass.  2/li. 

Sydney  Water  (63). 

The  cells  in  this  form  are  very  slender,  with  parallel  sides  an< 
blunt  ends,  bent  round  into  the  shape  of  a  horseshoe.  A  four 
celled  ccenobium  noted  with  cells  disposed  as  figured. 


BT   O.    I.    PLATFAIR.  839 

KiRCHN.  LUNARia  var.  acuta,  n.var.     (PL  Ivii.,  f.33). 

Cellulfe  lunatie;  apicibus  protractis  acutissimis,  longo  interval lo 
inter  se  distantibus.     Cell,  ciiam.  8,  alt.  7,  crass.  3/tx. 

Botanic  Gardens  (150). 

The  apices  of  the  cell,  which  are  wide  apart,  are  drawn*  out  to 
a  very  acute  point. 

Genus  O  o  c  y  s  t  i  s  Nag. 
O.  CRASSA  var.  Ostbnfkldii  Playf.,  forma.     (PI.  Iviii.,  f.l). 

Chloroplastides  8,  pyrenoidibus  inatructae.  Cell.  long.  20, 
lat.  13/x. 

Lismore  (285). 

Cf.  ''Oocystis  and  Erpmo»ph(ei^a"  p.  124,  P1.7,  f.l 8,  19.  This 
variation  generally  has  2-4  chloroplasts;  here  we  have  it  with 
eight. 

Var.  BLONOATA,  n.var.     (PI.  Iviii.,  f.2,  3). 

Cellulae  longe-ovales;  apicibus  acute-rotundatis;  chloroplastidi- 
bus  8.     Cell.  long.  25-27,  lat.  15/tx. 

Lismore  (285,  286). 

The  cells  are  more  elliptic  than  in  either  the  type  or  var. 
Osterifeldii;  the  apices  more  or  less  pointed,  not  incrassat«  or 
apiculate.  There  is  a  parietal  chloroplast,  obviously  fragmented 
into  eight  parts,  with  pyrenoids. 

Var.  GRANULOSA,  n.var.     (PI.  Iviii.,  f.4). 

Cellultti  late  elliptico-lanceolatse,  lateribus  lequaliter  arcuatis, 
apicibus  acuminatis.  Menibrana  ad  apices  introrsum  incrassata. 
Chloroplastides  nuUie  distinctse,  chlorophyllo  diffuso,  cytoplasmate 
granuloso. 

Cell.  long.  27,  lat.  19^^. 

Lismore  (298). 

The  nearest  to  the  type  that  I  have  noticed,  the  shape  broadly 
elliptic-lanceolate,  with  pointed,  inwardly  incrassate  apices. 
There  are,  however,  no  distinct  chloroplastB,  nor  yet  a  parieta] 
lamina;  but  the  contents  are  granular,  and  the  chlorophyll  ap- 
parently difiHised.     The  nucleus  was  visible  in  the  centre. 
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O.  APicuLATA  var.  MAJOR  Plajf.*     (PI.  Iviii.,  f.5). 

Cellule  elliptic«R,  duplo  inajores  quam  in  f.  typica,  apicili 
minute  apiculatis. 

Cell.  long.  38,  lat.  20/x. 

LiRrfiore  (286). 

There  are  two  forms  of  the  type,  an  oblong  and  an  ellipt 
This  is  a  larger  form  of  the  latter,  as  var.  npfe^tdida  \h  of  t 
former.  Cf,  these  Proceedings,  PI.  viii.,  f.2;  the  fii^ure  there 
not  sufficiently  elliptic,  too  oblong.  This  fonn  is  liable  to 
mistaken  for  0.  sofitaria;  there  is  no  anterior,  apical  incrasi 
tion,  however,  and  an  apiculus  is  present,  though  ver^'  .small  ai 
inconspicuous. 

Var.  SPLBNDIDA  Playf. 

Cell.  long.  33-41,  lat.  21-26//.     Lismore  (285,  286). 

"Ow.  and  Eremo",  p.  131,  PI.  viii.,  f.23.  These  fi|B^ureR  extei 
the  dimensions  considerably.  Var.  »i>l*^ndida  is  a  larger  (abo 
twice  the  size)  and  somewhat  more  elongate  form  of  var.  ob*r^ 
The  two  forms  run  into  one  another  however. 

Genus  Nephrocytium  Nag. 

N.  AoARDHiANUM  var.  MAJU8  Nag.     (PI.  Iviii.,  f.6). 

Ccenob.  long.  75-78,  lat.  50-55;  cell.  long.  37,  lat.  21/lu 

Guildford  (23). 

Syn.,  N,  Ndgelii  Grun.;  N,  obesum  West,  New  Brit.  Frw.  Alj 
p.  13,  PI.  ii.,  f.39,  40.  Cj\  Nageli,  Gatt.  einz.  Alg.,  T.  iii.c,  f^ 
i,  k,  p.  Nageli*s  fig.p  works  out  at  34  x  15/tx  for  the  cells;  Wes 
/.c,  gives  **long.  cell.  34-42,  lat.  cell.  24-28/i"  for  N,  ohemAti 
Except  in  the  slightly  greater  breadth  of  the  cells.  West's  figun 
agree  exactly  with  those  of  Nageli. 

Var.  PLANKTONICUM,  n.var.     (PI.  Iviii.,  f.7,  8). 
Coenobium   sphfericum  mucosum.      Cellulae   lunatce    4-8   (pi 
rumque  4)  cunctae,   per  extremitates  (ut  videtur)  conjunct^  vi 
radiantes,  ad  apices  angustatse,  apicibus  obtusis. 

*  This  form  was  mentioned  in  **Ooci/Mift  and  ErtmosphuTa/"  p.  1 10,  b 
the  description  and  notes  were  inadvertently  omitted. 
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CcBnob.  diam.  96-112;  cell.  long.  20-27,  Ut.  4-8/i. 

Botany. 

The  coenobium  consists  of  a  mucous  sphere,  as  in  Sphfrrocystis 
or  Gl4]tocystMy  with  lunate  cells,  generally  in  groups  of  4,  which 
appear  to  be  either  joined  loosely  by  the  extremities,  or  radiate 
from  a  common  centre. 

Genus  Tetrallantos  Teiling. 
Trtrallantos  Lagbrhbimii  Teiling.     (PI.  Iviii.,  f.9, 10). 

Ckenob.  (4  cell.)  long.  38-40,  lat.  20-24;  (8  cell.)  64  x  20;  cell, 
long.  12-16,  alt.  6-12,  crass.  3-6/x. 

Botany  (37,  152);  Botanic  Gardens  (125);  Lismore  (258,  260). 

Cj\  Einar  Teiling,  Schwedische  Plank tonalgen,  ii.,  Tetrallantos, 
eine  neue  Gattung  der  Protococcoideen,  p.63,  f.1-7,  1916. 

Genus  Tetrabdron  Kiitz. 
Tetrabdron  minimum  (A.Br.)  Hansg.     (PI.  Iviii.,  f.ll). 

Cell.  Icmg.  =  lat.  =  6-8/x. 

Parramatta  Park  (136);  Guildford  (88);  Lismore  (260,  276). 

Pofyedrinm  minimum  A.  Braun,  Alg.  unicell.,  p. 94,  footnote; 
G.  a  West,  Brit.  Frw.  Alg.,  p.231,  fig.  101a.  The  type  has 
rather  acute,  radiating  angles,  and  emarginate  sides,  alternate 
sides  more  deeply  emarginate  (^^kUerUms  cUtemis  profundivs 
emctrginatis" — A.  Braun,  Lc)  than  the  others.  There  are  several 
well-marked  forms  of  the  species. 

Var.  AUSTRALB,  n.var.     (PI.  Iviii.,  f.l2,  13). 

Cellulae  lateribus  alteris  planis  levissime  convexis,  alteris 
altissime  emarginatis. 

Cell.  diam.  5-8/x.     Botany  (95);  Lismore  (180,  276). 

Cell.  diam.  10-12/li.     Botanic  Gardens  (3);  Casino  (189). 

Th^most  common  form  of  the  species  here.  The  ends  are  flat 
or  nearly  so,  slightly  turned  down  at  the  angles,  while  the  sides 
are  very  deeply  emarginate  and  arched.  In  shape,  it  resembles 
Tftr,  platyisthmium  (Arch.)  G.  8.  West,  "Some  critical  green 
Algae,"  p. 286,  PL21,  f. 36-39,  but  is  very  much  smaller,  and  cer- 

i  1 
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tainly  a  form  of  Tetr,  minimum,  being  commonly  found  in  a 
pany  with  other  forms  of  the  species. 

Var.  PINACIDIUM  (Reinsch)  mihi.     (PI.  Iviii.,  f.14,  15). 

Cell.  long.  6-13,  lat.  5-11/a. 

Botanic  Gardens  (3);  Clyde,  Duck  Creek  (26);  Botany  (108] 
Pofyedrium  pinacidium  Reinsch,  Spec,  generibusque,  T. 
f.  iii.;  I^Agerheim,  Pedi.  Protococc.  o.  Palm.,  p.69,  T.  i.,  f.27.  S; 
P.  minimum  f.  teiralobula  Reinsch,  Polyedr,  Monog.,  T.  iv.,  fi^ 
(forma  tHrcdobulcUa  in  text,  p.499);  P,  tetragirntim.  Reinsch  ( 
Nag.),  /.r.,  T.  iv.,  f.lO.  The  cell  is  plane,  with  rounded  an^ 
all  four  sides  equally  reluse.  Rinnsoh  and  Lagerheim  figure 
cell  as  quadrate;  our  specimens  were  somewhat  oblong. 

Var.  RBCTILINEARR,  n.var.     (PI.  Iviii.,  f.l6,  17). 

Cellulse  plus  minusve  quadrats,  lateribus  rectilinearil 
angulis  obtusis  plus  minusve  rectis. 

Cell.  long.  =  lat.  =  10-1  3/li.     Guildford. 

Cells  more  or  less  regularly  square,  with  flat  sides  and  blui 
rounded  angles.     Cf,  Bernard,  Protococc.  et  Desm.,  f.467. 

Var.  MORSUM  (W.  &  G.  S.  West)  mihi.     (PI.  Iviii.,  f.l8). 

Cell.  long.  =  lat.  =  9/x,  constr.  8/li. 

Botanic  Gardens  (3). 

Tetrapedia  morsa  W.  <fe  G.  S.  West,  Frw.  Alg.  Madag.,  p. 
PI.  v.,  f.3.  The  sides  of  the  angles  are  flattened,  and  run  h 
at  right  angles  from  the  apex,  for  about  one-third  the  lengtl 
the  side  of  the  cell.  The  other  third  is  occupied  by  a  sudd 
rounded  excavation.  Cell  plane,  contents  green;  found  in  a 
pany  with  var.  pinacidium,  and  the  type,  very  rare. 

Tetrabdron  reoularb  Kiitz.,  forma.     (PI.  Iviii.,  f.l9). 

Cell.  diam.  c.  sp.  34,  s.  sp.  24/i.     Parramatta  (136). 

Kiitzing,  Phycolog.  germ.,  p.  129.       Syn.,   Polyediriuv^  Ui 
edricnm  Nag.,  pro  parte,  Gatt.  einz.  Alg.,  T.  iv.B,  fig. 3c,  d. 
trigonum  Nag.,  p,p.,  loc.   cit.,  T.iv.B,  fig.lc,  d.      I  am  in  gr 
doubt  as  to  the  characteristics  of  this  type.     Both  Chodat,  A 
vertes,  p.220,  f.l46,  and  G.  S.  West,  Brit.  Frw.  Alg., p. 231,  f.lO 
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identify  Kiitzing's  plant  with  /*.  tetraedriciim  Nag.,  but  their 
figureH  do  not  agree  with  one  another  nor  even  exactly  With 
Nageli's  figures.  Also  Nageli  gives  the  same  two  types  to  P, 
tr'ujoninn  anrl  P,  tetraedr'unim^  relying  for  a  specific  characteristic 
on  the  plane  or  tetraedral  fomi  of  the  cell.  There  is  no  biological 
difference,  however,  between  plane  and  tetraedral  cells,  the  latter 
being  developed  often  from  the  former;  and  as  the  classification 
is  on  the  liasis  of  outward  configui*ation,  it  is  exti'emely  incon- 
venient to  have  types  of  a  mixed  character.  The  occurrence  of 
biradiate  and  triradiate  forms  in  the  same  type  is  well  known  in 
the  Desmid  genus  StanniMtnim,  and  these  are  strictly  ahalagous 
to  the  plane  and  tetraikli-al  forms  of  T*^traedron.  I  consider, 
thei'efoi'e,  that  Nageli's  T.  iv.B,  fig.  la,  and  T.  iv.s,  fig. 3a, b,  should 
be  arranged  under  Tetr.  triyonum^  while  T.  iv.B,  fig.  Ic,  d,  and  T. 
iv.B,  fig.3c,  d,  should  be  classcni  as  Tetr.  vfyuiare  {tetraedricnm). 

Var.  INERMR,  n.var.     (PI.  lix.,  f.  17). 

Celluhe  plana*;  lateribus  leviter  concavis;  angulis  levissime 
inflatis;  spinis  nullis.     Cell.  diam.  14,  crass.  6/a. 

Collector. 

The  cells  are  plane,  and  have  the  concave  sides  and  slightly 
inflated  angles  of  the  type,  but  are  without  spines. 

Var.  PAPILLIFERUM  (Schrod.)  mihi,  forma.     (PI.  Iviii.,  f.20). 

Forma  maxima  tetraedrica;  cellular  obesfe;  lateribus  paullo 
concaWs;  angulis  latis,  inflatis,  papillis  singulis  prseditis. 

Cell.  diam.  64/i.     Collector,  Rose's  Lagoon. 

Cf.  Polyedrium  trigonuin  var.  jtapUliferum  Schroder,  Ploner 
Berichte,  v.,  1897,  T.  ii.,  f.6.  In  optical  section,  our  form  is  the 
exact  same  shape  as  Schroder's,  from  which  it  differs  in  its  tetra- 
edral form,  and  very  much  larger  size  (diam.  12-15/x — Schroder). 
Both  forms,  with  their  hollow  sides  and  inflated  angles,  naturally 
fall  under  Tetr.  regiUare^  though  somewhat  more  plump  than 
figured  by  Nageli  (P,  tetra^dricum).  Cf.  G.  S.  West's  form,  /.c, 
swpra.  Tlie  occurrence  of  a  plane  and  tetraedral  variety,  in  such 
a  distinct  form  as  this,  goes  far  to  bear  out  my  contention,  that 
there  is  no  biological  difference  between  them,  but  that  both 
may  be  found  in  the  same  species. 
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Tetr.  8PINUL08UM  Schm.,  forma.     (PL  IviiL,  f.21). 

^orma  penta^rica;  lateribus  subplanis;  angulis  obtusis;  spin 
tenuibus  setis  Bimillimis.     Cell.  corp.  diam.  IS/a. 

Lismore  (290). 

Cj\  Chodat,  Alg.  vertes,  p.221,  f.l47B.  This  form  has  tl 
sides  almost  flat,  the  angles  obtuse,  and  very  delicate  spines  HI 
se^iB. 

Var.  EXCAVATUM,  n.var.     (PL  Iviii.,  f.22). 

Forma  pentaedrica,  valde  excavata;  angulis  radiantibus,  coi 
cis,  baud  inflatis,  lateribus  planis,  apicibus  modiee  acutis,  spin 
tenuissimis  instructis.     Cell.  corp.  diam.  ca.  20/li. 

Lismore  (290). 

In  this  form,  the  body  is  much  more  excavated  on  all  side 
the  cell  consists  of  little  more  than  f>,  conical,  radiating  angle 
not  inflated,  but  with  nearly  flat  sides,  and  rather  acute  at  tl 
apices.     Spines  very  delicate. 

Tetraedron  hortense,  n.sp.     (PL  Iviii.,  f.23). 

Cellulie  maximie,  lequaliter  tetraedricie ;  lateribus  levissin 
concavis;  angulis  late-rotundatis.  Membrana  minute  punctulat 
ad  extremes  angulos  interdum  levissime  granulata,  punctis  j 
seriebus  duabus  decussatim  ordinatis.     Cell.  diam.  46-7 2/x. 

Botanic  Gardens  (3,  150);  Prospect  Reservoir. 

Compare,  with  this  species,  TeXr,  gigas  Wittr.,  Gotl.  o.  Oelan< 
Sottvattensalg.,  p.33,  T.4,  f.4,  and  Tetr,  tumididum  Reinscl 
Polyedr,  Monog.,  p. 506,  T.  vi.,  f.3.  The  cells  are  very  larg 
tetraedral,  generally  with  broadly  rounded  angles,  and  vei 
slightly  concave  sides;  the  angles,  however,  sometimes  tend  1 
be  pointed.  The  membrane  is  minutely  punctate  all  over,  tl: 
puncta  arranged  in  decussating  lines. 

Tetraedron  acutum,  n.sp.  (PL  Iviii.,  f.24,  26). 

Cellulse  tetraedricfe;  lateribus  plus  minus  (ssepe  valde)  concavi 
angulis  protractis;  angulis  spinis  singulis  instructis. 
Cell.  diam.  c.  sp.  20-34;  sp.  long.  6-10/a. 
Parmmatta(136);  Lismore  (258,  259,  263);  Enoggera. 
The  cells  are  tetraedrical;  in  optical  section,  triangular,  wit 
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more  or  less  concave  sides,  angles  very  acute  and  produced.  Tlie 
angles  are  furnished  with  fine  spines;  it  is  sometimes  difficult  to 
say  where  the  angle  ends  and  the  spine  begins. 

Var.  KKCTILINEAKE,  n.var.     (PI.  Iviii.,  f.26). 

Cellulte  tetiaedricae;  lateribus  planis  nee  retusis;  angulis  acutis 
haud  protiuctis,  spinis  singulis  pnvditis.     Cell.  diam.  c.  sp.  2f>/A. 

Enoggera. 

The  cell  is  tetrahedral;  in  optical  section,  triangular,  with  sides 
quite  flat,  angles  acute,  not  produced,  furnished  with  short  spines. 
Nageli's  figure,  Gatt.  einz.  Alg.,  T.  iv,B,  fig.  lb,  is  a  plane  fonn  of 
this  variation. 

Tetr.  uastatum  var.  elecjans,  n.var.     (PI.  Iviii.,  f.27). 

Cellulie  tetraedricte;  lateribus  concavis;  angulis  in  processus 
hyalinos  bifidos  singulos  protractis.     Cell.  diam.  c.  proc.  32/i. 

Parramatta  Park  (136). 

Cf.  Tetr,  (Polyedrium)  hastatum  Reinsch,  Algenfl.  v.  Frank., 
p.77,  T.  v.,  f.3,  also  Chodat,  /.r.,  p.  172,  f.95.  The  sides  of  the 
cell  are  very  concave,  and  the  single  process  at  each  angle  more 
regular;  the  processes  are  hyaline,  and  bifid,  with  recurved  ends, 
sometimes  doubly  dichotomous. 

Tetr.  tri«onum  var.  mammillatum,  n.var.     (PI.  Iviii.,  f.28). 

Cellulae  plame  triangulares;  lateribus  convexis;  angulis  obtusis 
in  papillas  singulas  productis;  a  latere  visa;  lenticularcs. 

Cell.  diam.  12/i.         T^ismore  (258). 

Cf.  Tetr.  {Polyedrium)  triyonum  var.  crassum  Nag.,  in  Eichler, 
Flor.  wodor.  ok.  Miedzyi-zeca,  1892,  T.  ix.,  f.l7.  This  form  has 
each  angle  produced  into  a  short,  mammillate  projection. 

Tetraedron  cruciforme,  n.sp.     (PI.  Iviii.,  f.29). 

CellulcB  planfe,  angulis  radiantibus  4  exstructae,  medio  valde 
constrictse,  inferne  et  supenie  retuste;  angulis  acutis  vix  inflatis, 
spinis  minutis  singulis  instructis,     Chloroplastides  dilute  virides. 

Cell.  long.  c.  sp.  18,  centr.  10;  lat.  c.  sp.  20,  constr.  6/x. 

Botany. 

A  plane  form,  deeply  constricted  in  the  middle  after  the  style 
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of  an  ArthrodesmtUj  and  somewhat  retuse  above  and   below,  t 
angles  acute,  hardly  inflated  and  furnished  )vith  a  minute  spine 

Tetraedron  striatum,  n.sp.     (PI.  Iviii.,  f.30). 

Cellulee  tetraedricae;  lateribus  valde  concavis;  angulis  hai 
inflatis  in  processus  angustos  brevet  protractis,  extt'emis  tni 
catis,  transverse  striatis.     Cell,  diam  26/x. 

Enoggera. 

The  cell  is  tetraedral,  with  very  concave  sides,  angles  not  i 
flated  but  produced  in  short  processes,   like  certain    fdrms 
Staurastnim;   processes  narrow,  transversely  striate    (?  rows 
puncta),  ends  truncate. 

Tetraedron  Wasteneysii,  n.sp.     (PI.  Iviii.,  f.31). 

Cellulee   tetraedricfle;   lateribus  convexis;    angulis    obtusis 
pix)cessus  breves  hyalinos  claviformes  singulos  productis. 

Cell.  diam.  c.  proc.  20,  corp.  S^fi,         Enoggera. 

Named  in  honour  of  my  erstwhile  correspondent,  Mr.  Hardol] 
Wasteneys,  who  sent  me  the   Enoggera-samples.      The   cell 
tetraedral,  the  body  with  convex  sides;    the  obtuse  angles  a 
pi*oduced  into  short,  hyaline,  club-shaped  processes,  with  smoot 
rounded  ends. 

PHYTHELIE^. 
Genus  Richteriella  Lemm. 
Richteriella  botryoideh  (Schm.)  Tjemm.     (PI.  lix.,  f.l,  2). 

Cell.  diam.  3-8;  setae  long.  20-MO/i. 
Parramatta  Park  (136). 

Qenus  L  a  g  e  r  ii  e  i  m  i  a  Chodat. 

• 

Including  Chodatella  Leramermann.  In  "Plankton  of  tl 
Sydney  Water-Supply,"  these  Proceedings,  1912,  in  consideratic 
of  their  evident  connection,  one  with  another,  I  felt  bound  1 
arrange  the  various  forms  of  Lagerheimia  as  variations  of  oi 
species.  While  just  as  much  as  ever  convinced  of  the  biologic 
connection,  I  find  this  method  of  nomenclature  cumbrous,  and 
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very  doubtful  utility,  and  have  abandontfl  it.  The  following 
list  gives  the  revised  nomenclature: — 

L,  geneveiuis  Chod.,  p.p.   =L  ciJiata  v.  gsneveuais,  /c.,  p.522, 

PI.  53,  f.7. 
„     var.  gracilis  FJayf.  =  Z.  ciliafa  v.  gracilis^  p.523,  f.  10-1 2. 
L.  acnmi^iata  Playf.  s      „     v  acuminata^  p.523,  f.13-19. 

L.  globosa  Playf.  =      „     v.  gipboia,  p.  524,  f.20. 

L.  cristata  Playf.  =      „     v.  cristata^  p. 525,  f.21. 

L.  camosa  Playf.  =      „     v.  comosa,  p  525,  f.26. 

L.  stLbsalsa  (Lemm.)  mihi=     „     v.  siibsaha^  p.524,  f.32,33. 
L.  coroiMta  Playf.  =      „     v.  coj'onata^  p.522,  f.3. 

„     var.  inftatn  Playf.    =      „     v.  inflaia,  p.522,  f.4,  5. 
„     var.  striolata  Playf.  =      „     v.  gtriolata^  p.525,  f.22,  25. 

Genus  B  b  k  n  a  r  d  i  a,*  gen.nov. 

Cellulie  sphiprica?  vel  oblongie,  spinis  <neque  setis)  longis, 
rigidis  4  (polaribus  2,  equatorialibus  2)  armatie,  l)asibus  spinarum 
expansis.  In  cellulis  inaturioribus  processus  gracillimi,  basibus 
valde  expansis,  apicibus  obtusis  vel  minute  cuspidatis,  in  viceni 
spinarum  invt^niuntur 

Hernardia  Chodati  (I^rnard)  milii.     (Pl.lix.,  f.3,  4). 

Cf^lluln  sph»^ric«,  spinis  rigidis  4  (polaribus  2,  equatorialibus 
2)  instructa;;  spinis  e  papillis  orieiitibus. 

Cell.  diam.  7,  spin.  long.  16/li. 

Dunedin,  N.Z.;  Enoggera,  Q. 

Syn.,  Lagerheimi*t  Chodati  Bernard,  Protococc.  et  Desm.,  p  170, 
f.349,  350.  In  its  younger  stages,  this  plant  resembles  a  Ltujtr- 
heimia^   but,  instead  of  hair-like  or   bristle-like  seta*,  the  cells 

are  furnished  with  four  rigid  spines  {^^ forte  barbe  roide a 

Vextri*v%ite  tvh  fine  et  //v^  aigue''  -Bernard);  and  these  are  not 
subapical,  but  exactly  polar  and  equatorial.  More  mature  cells, 
gathered  from  the  lake  in  Parramatta  Park,  have  convinced  me, 
however,  that  the  plant  is  organised  on  quite  different  lines  to 
Lag^rheimia.  The  stiff  spines  have  become  very  slender  pro- 
cesses,   with    blunt   or   minutely   cuspidate    apices,    and    very 

^  111  honour  of  M.  CliA^.  Hcniiinl.  I>r.  i's  S<^ioii«.'CH,  of  Huiteiixurg,  Java. 
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strongly  expanded  bases,  so  broad,  indeed,    as    aometimes 
enclose  the  whole  cell.    The  processes  are  akin  to  tboae  of  Stat 
astrutn  or  the  horns  of  Pediasirnm.     Indeed,  the  fully  develop 
plant  resembles  nothing  so  much  as  a  four-celled  Pedi.  s%mpl< 
Bernard  gives,  cells5-10/t,  spines  13-20fi,  for  Javanese  speciinei 

Var.  CRUCIATA,  n.var.     (PI.  lix.,  f.5,  6). 

Cellulie  in  vicem  spinulorum  processubus  longis  gracillimii 
(polaribus  2,  equatorial ibus  2)  basi  valde  expausis,  instruct 
membrana  siepe  dilute  rufescente. 

Cell.  diam.  6-12,  process,  long.  18-27/a. 

Parramatta  Park  (136;. 

In  this,  apparently  the  mature,  form,  the  spines  are  replac 
by  long,  slender  processes,  greatly  expanded  at  the  base;  s 
notes  on  the  type,  supra, 

Bbrnakdia  Wratislavbnsis  (Schrod.)  mihi.     (PI.  lix.,  f.7). 

Cell.  long.  8,  lat.  3;  spin.  long.  16f^ 

Lismore  (258). 

Syn.,  Liigerheimia  WrcUislavetiais  Schroder,  Ber.  d.  deutsc 
bot.  Gesellsch.,  xv.,  T.17,  f.7:  Chodat,  Alg.  vertes,  p.  188,  f.lC 
This  form  has  spines  arranged  as  in  Bern.  ChadcUi^  and  shou 
accompany  that  species.  The  spines  and  processes,  also,  in  t\ 
genus  are  more  or  less  rufescent,  which  I  have  never  noted 
the  set«  of  Lugerheimia, 

DICTYOSPHiERIE^. 

Genus  Tetracoccus  West. 

Tetracoccus  botryoidbs  West.     (PL  lix.,  f.8,  9). 
Cell.  diam.  S-Sfi,     Lismore  (285). 

PALMELLACEiE. 

Genus  SPHiERocYSTis  Chod. 

Sph^rooystis  Schroeteri  Chod.     (PI.  lix.,  f.lO). 
Coenob.  diam.  28-300;  cell.  diam.  3-1  2/a. 
Botany;    Sydney  Water  (80,  81);    Lismore  (260,  281,  286 
Grafton,  Nymboidia  River  (268). 
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C/:Chodat,  Bull,  de  THerbier  Boissier,  1897,  p.292,  T.  ix.; 
Alg.  vcrtes,  p.  11 4,  f.53.  I  have  never  been  able  to  see  any 
difference  between  Glcsocysiis  and  Sphasrocystis^  except  that 
coenobia  of  the  latter  run  to  greater  dimensions.  In  regard  to 
the  size  of  the  cells,  Sph  Schroleri  occupies  exactly  an  inter- 
mediate position  between  Glceocystu  vesiculosa  and  G.  gigan;  and 
when  its  large  cells  divide  into  groups  of  8,  they  form  coenobia 
which  are  Gl,  vesictilosa  pure  and  simple,  as  figured  by  Nageli, 
Gatt.  einz  Alg.,  T.  iv  p,  fig.l,  the  normal  form  of  the  species, 
and,  indeed,  the  only  one  I  have  ever  noted. 

Var  TETRARDHICA,  n.var.     (PI.  lix  ,  f.ll). 

CellulflB  intra  ccenobium  tetraedrice  ordinate. 
CcBnob.  diam.  44-45;  cell.  diam.  9-12fi. 
Sydney  Water  (80,  81);  Coogee;  Botany. 
This  form  is  not  uncommon;  the  cells  are  close  together,  and 
and  obviously  arranged  tetraedrically. 

Qenus  Glcboctstis  Nageli. 
Glceoctstis  vesiculosa  Nag.     (PI.  lix.,  f.l2). 

Coenob.  diam    14-60;  cell.  diam.  d*6/A. 

Auburn;  Collector;  Sydney  Water  (^3). 

C/.  Na^^eli,  Gatt.  einz.  Alg.,  T.  iv  f,  fig.l.  He  gives  the  cells 
as  spherical  or  ellipsoid;  in  those  specimens  I  have  met  with,  the 
cells  were  always  spherical. 

Glcectstis  qioas  (Kiitz.)  Lag.     (PI.  lix  ,  f.13,  14). 

Coenob.  diam.  30-60;  cell,  diam,  10-20/x. 
Auburn;  Collector,  iVlurray's  Lagoon;  Botany  (71). 
Syn.,  Protococcus  gigas  Kiitz.,  GUeocapsa  ampla  Kiitz.,  Glceo- 
cystis  ampla  Rabh.,  Chlarococcum  gigas  (Kiitz.)  Grun. 

Glceoctstis  australis,  n.sp.     (PI.  lix.,  f.l5). 

Coenobium  globosum  vel  subglobosum,  cellulas  ovales  4,  8,  16 
includens. 

Coenob.  spher.  diam.  42-60,  subglob.  long.  20-34,  lat.  15-20; 
cell.  long.  12-18,  lat.  8-12/x. 

Auburn;  Guildford  (23). 
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Thi$  species  has  oval  cells  instead  of  the  usual  spherical  on 
A  family  of  eight  coenobia,  of  eight  cells  each,  was  noted. 

Var.  AMPLA,  n  var.     (PI.  lix.,  f.l6). 
Coenobiura  maximum,  cellulas  permultas  includens. 
Ccenob.  diam.  145;  cell.  long.  10-12,  lat.  6-8/ui. 
Auburn.     Cum  priori. 

A  form  with  ccenobium  much  larger  than  usual,  and  encloei 
a  very  large  number  of  cells.  » 


EXPLANATION  OF  PLATES  LVI.LIX. 

Plate  Ivi. 
Figs.  1-4. — CarUria  mtUtiJflis  (Freaen.)  Dill,  forma;  (  x  600). 
FigB.5-7. — C.  scrobiculataf  n.8p. ;  (  x660). 
Fig.  8. — C.  scrobiadata  var.  oinLiSf  n.var. ;  (  x  ttOO). 
Fig.  9. — C.  awttrcUifi,  n.sp.;  (  x  1000). 
Fig.  10. — C.  australia  var.  oiwto,  n.var.;  (  x  1000). 
Figs.  11,  12. — ChlamydomonoB  glasocystiformis    Dill,    formflB;   (11)  x  10( 

(12)xl3a0. 
Fig.  13. — Ghl.  pisif omnia  var.  cUUnuata^  n.var.;  (  x  1000). 
Fig.  14. — Chi.  pisiformia  var.  glceocyst\formi8f  n.var.;  (  x  500). 
Fig.  15. — CM.  (jIof>ufofia  var.  ptrUuia^  n.var.;  (  x  lUOO). 
Fig.  16. — Chi.  moiuidina  var,  ovalis,  n.var.;  (  x  lUOO). 
Fig.17.— CA/.  yioftoM  Snow;  (  x  1330). 
Fig.  18. — Ghl.  LvftnoreimSf  n.sp.;  (x200U). 
Figs.  19,  20. — Chi,  Lumortnsis  var.  omto,  n.var.;  (  x  2700). 
Fig8.21,22. — Phacolua    btillattuif    n.sp.,    [h)   side,    {c)  end;     (21)   x  IOC 

(22)  X  1330. 
Fig. 23. — P.  hulfcUus  var.  conicuf<y  n.var.;  (  x  lOUO). 
Figs. 24, 25. — PteronionoH  cnicicUaf   n.sp.,   (24)  front,   (25)   side,    (a)   er 

(  X  lUOO). 
Fig.2H. — Pt.    cniciafa   var.  jnilchra^    n.var.,    (a)  front,    (/>)  side,    (c)  en 

(  X  1000). 

Plate  Ivii. 
Fig.  1. — Pedicuttrum  ttfrcm  var.  flniialilty  n.  var. ;  (  x  060). 
Fig. 2. — P.  tttrtiM  var.  api^iuldtumy  n.var.;  (  xf560). 
Fig. 3.  —Cmcifjenia  tetrapedia  var.  omata^  n.var.;  (  x  1330). 
Y\g.A.—C.  triawfidariH  CJhodat;  (  x  660). 
Fig. 5. — C.  qitaditUa  var.  aectUy  n.var.;  (  x  1(X)0). 
Fig.6. — Tttrw*trum  elcfjatiSt  n.sp.;  (  x  1000). 
Fig. 7. — T.  efeganM  var.  detUatumf  n.var.;  (  x  1000). 
Fig. 8. — Cida^lrum  crtnatum  var.  cubicunty  n.var.;  (  x660). 
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Fig. 9. — C.  ohtiuum  (Kichler)  mihi,  Cfrtwhium  cubicum;  (  x  1000). 

Fig.  10. — SdenaMrum  gracUe  var.  vnimUum,  n.var. ;  (  x  1000). 

Fig.  11. — SctnedtRmui*  qiiadricatula  var.  iticttrniSf  n.  var. ;  (  x  660). 

Figs.  12,  13. — S.  quculricatula  var.  inertnu*y  n.var.;  (  x  1000). 

Fig.  14. — S.  dentictitafwi  var.  gractiUf  n.var.;  (  x  1330). 

Fig.  1.3. — «S*.  (lenfictUcU in*  va,r,  auMralw,  n.var.;  (x660). 

Figs.lH,  17. — S.  Aecuri/armM,  n.sp.;  (  x  1000). 

Fig.  18. — Ankistrode»miM  fafccUiM  var.  mirabUim  W.  &G.  S.  West;  (  x  660). 

Fig.  19.— .4.  /cUcattM  var.  caiUortuB  (Thuret)  mihi;  (  x  660). 

Fig.20.— .4.  didcis,  n.8p.;(a)  x  1000,  (6)  x660. 

Fig.2I. — A,  dftlcM  var.  ciiiyulum^  n.var.;(  x  1000). 

Fig.22.— ^.  Braunii  (Nag.),  forma;  (  x  660). 

Figs. 23-2.'). — A.  /irannit  var.  minuhut,  n.var.; (23)  x  1330,  the  others  x  660. 

Fig8.26,  27. — Actintistnim  HaiUzachii  Lagerh.;  (  x  1(X)0). 

Fig8.28,  29.— -4.  bucUlarty  n.sp.;  (  x  1000). 

Fig. 30. — A.  aciculart^  n.8p.,  (  x  500);  (a)  single  cell  x  1000. 

Fig.31.— -4.  guttula,  n.sp.;  (  x  1000). 

Fig. 32. — Kirchneriella  e/eyaiis,  n.sp.;  (  x660). 

Fig. 3.3. — A',  (unariji  var.  acuta^  n.var.;  (  x  1.3.30). 

Plate  Iviii. 

V\g.\.  —  OocyHliH  cruj»sa  var.  OMttH/eldii  IMayf.,  forma;  (  x  1000). 

Figs.2,  3.  — 0.  crtMwi  var.  elonyata,  n.var.;  (  x  1000). 

Fig. 4  — 0.  croMa  var.  tjran»Jo»ay  n.var. ;(  x  740). 

Fig.5.  — O.  apicidala  var.  major  Playf.;  (x660). 

Vig.%. -  yf.phrocytinm  Agardhiauum  var.  majvH  Nag.;  (  x400). 

Fig8.7f  8. — N.  Agardhiauum  var.  planktotiicumf  n.var.;  (  x250). 

Pig8.9,  10.  -Tttrallantw  Lagerheimii  Teiling;  (  x  1000). 

¥\i^.l\ .  —  Tttraetiron  minimnm  (A.Br.)  Hansg;  (  x  1330). 

Figs.  12,  13. — Tetr.  minimum  var.  au9trale,  n.var.;  (  x  1000). 

Figs.  14,  lo.  —  T^tr.  mimmum  v&v.  pinaridium  {He'iiihch)  mihi;  (14)xl(X)0, 

(15)  X  13.30. 
Figs.  16,  17.  —  ^e^r.  minimum  var.  reciUintart^  n.var.;  (  x  1000). 
Fig.l8.  —  7Wr.  minimum  var.  morttum  (W.  &  G.  S.  West)  mihi;  (  x  1000). 
Fig.l9.  — 7Wr.  regnlare  Kiitz.,  foima;  (  x660). 

Fig.20.  —  7Wr.  regulare  var.  papHli/erum  (iiehroder)  mihi,  forma;  (  x  330). 
Kig.21.—  Tetr,  spinuloAum  Schmidle,  forma;  (  x  1000). 
V'i^.22.-Telr.  Bpiwdomim  var.  txravatnm^  n.var.;  (  x  1000). 
Fig.28.  — 7V/»-.  hortense,  n.sp.;  (  x  660). 
Figs.24,  25.  -   Tetr.  aculum,  n.sp.;  (24)  x  1000,  (25)  x  1600. 
Pig.26.  —  7V<r.  actUum  var.  rectiiineare,  n.var.;  (  x  1000). 
Fig.27.  —  Tetr.  hantatnm  var.  elegana,  n.var.;  (  x  660). 
Fig.28.  — 7Vir.  trigonum  var.  mammiilatum^  n.var.;  (  x  1330). 
Kig.29.  —I'elr.  cructfmnUy  n.sp;  (  x  1330). 


\ 


852  AUSTRALIAN   FRI6HWATBR   PLAKKTOKT. 

Fig. 30.  —Teir.  Hriatum,  n.ip. ;  (  x  660). 

Fi  g.  3 1 .  —  Tttr.  Wa$teneyni,  n.  ip. ;  (  x  1000). 

Plate  lix. 

Fig8.1,  2.-'Richteriella  botri/otdea  (Schmidle)  I^mm.;  (I)  x  1000,  (2)  s 

Figs  3,  A.—  Bernardia  Chodati  (Bernanl)  mihi:  (3)  x060,  (4)  x  1000. 

Figs.  5,  6.  —B.  Chodati  var.  crtuicUa,  n.  var. ;  (  x  660). 

Fig.7.— A.   WraliulavenM  (Schroder)  mihi;  (  x  1000). 

Fig.8.  ^Tttraeoccu$ botryoides  West;  (  x  500). 

Fig. 9. — T.  hotryoidest  tetrads  of  cells  radiating  from  a  common  c 

(x200). 
Fig.  10.  ^SpfurrocyHis  SchriUeri  Chodat;  (  x  500). 
Fig.  11. — S.  Schr&leri  var.  tetraSdrica,  n.  var. ;  (  x  500). 
Fig.  12. — Qlceocystia  vuieulosa  N&g.;  (  x  660). 
Figs.  13,  14.— a  gigaB  (KvLtz.)  Lagerh. ;  (  x  250). 
Fig.  15. — O.  atutrtMliSf  n.ip.;  (  x500). 
Fig.  16. —(7.  atutralM  var.  ampla,  n.var.;  (  x250). 
Fig.  17.  —  TttraHdron  regulare  var.  inemu,  n.var.;  (  x  1330). 
Fig.  IS.—Carttria  acrobirukUa,  n.ip.,  end-view;  (  x  660). 
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RECORDS  OF  AUSTRALIAN  FUNGI.     No.  i. 

By  J.  Burton  Clbland,  M.D.,  and  Edwin  Cheel,  Botanical 
Assistant,  Botanic  Gardens,  Sydney. 

We  propose  to  record,  from  time  to  time,  under  the  above 
heading,  various  fungi,  more  especially  Basidiomycetes,  that  have 
passed  through  our  hands.  Nearly  all  the  specimens  referred  to 
belong  either  to  our  private  collections,  or  to  that  in  the  National 
Herbarium,  Sydney.  In  recording  specimens,  we  propose  to  do 
so  in  such  a  way,  that  the  actual  plants  may  be  identified  from 
our  reference,  and  from  a  note  attached  to  them  citing  the  refer- 
ence. In  searching  the  literature  on  Australian  fungi,  we  have 
found  records  of  many  species,  but  rarely  any  means  by  which 
the  identification  can  be  checked,  as,  for  instance,  by  examina- 
tion of  the  actual  plants  identified.  In  consequence,  some,  pro- 
bably many,  mistakes  have  been  made,  which  how  cannot  be 
rectified.  We  propose  to  give  our  successors  every  assistance 
in  criticising  our  decisions.  In  such  a  difficult  subject,  at  pre- 
sent in  an  almost  chaotic  state,  mistakes  are  bound  to  be  made 
by  us,  but  we  want  them  to  be  retrievable  in  the  light  of  further 
and  fuller  knowledge. 

Co  PR  I  N  u  s. 

CoPRiNUS  comatus  Fries.  —  Recorded  bv  Cooke  for  Victoria 
and  for  this  State  by  one  of  us  (E.C.)  in  Proc.  Linn.  Soc.  N.  S. 
Wales,  1907,  xxxii.,  475.  We  have  met  with  this  esculent  species 
on  several  occasions  during  winter  and  early  spring,  on  Milson 
Island,  Hawkesbury  River  (July),  and  in  Sydney.  It  is  quite 
common  in  the  Botanic  Gardens  and  Domain  during  the  month 
of  June.  (Specimens  in  the  National  Herbarium  under  No. 56). 
During  1914,  it  was  very  abundant,  growing  near  the  roadside 
at  Kensington,  Sydney,  in  large  tufts  (spores  14-15*5  x  8'5-9/a). 
Young  specimens  were  cooked  and  eaten,  after  scraping  off  the 
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scales,  and  proved  very  palatable.      In  the  Milson  Island  spe 
mens,  the  spores  measured  17*3  x  10-1  Ifi. 

CoPRiNUS  ATKAMENTARIU8  Fries.—  Our  specimens  were  c 
lected  in  June  and  July,  1907,  in  a  plantation  in  the  Botaj 
Gardens,  and  are  preserved  in  the  National  Herbarium  unc 
Nos.55  and  64.     Spores  6-8  x  4-6/*. 

C0PKINU8  BXTiNCTOKius  Bull.  -  Specimens  of  this  species  w< 
collected  on  a  manure-heap  in  the  Botanic  Gardens,  in  Ap; 
1908,  and  recorded  by  one  of  us  (E.G.),  Lc.     Spores  lQ-13  x  6-' 

G0PRINU8  FiMBTARius  Fries. —  We  have  collected  this  spec 
on  dung  at  Milson  Island,  in  March  (spores  11-12x7-7*6, 
Some  large  specimens,  with  yellowish-brown,  crusty  scales 
the  top  of  the  pileus,  and  with  stems  6  inches  long,  and  neai 
4  lines  thick,  growing  on  manure  at  Sydney,  had  spores  10-)( 
X  7-7  2/i  in  size.  The  spores  of  specimens  growing  on  dung 
Adelaide,  in  July,  were  13*8  x  8/i.  Narrabeen,  January  (spor 
10-4-13-8x7-8-6/i). 

C0PRINU8  MICAOBUS  Fries. — Recorded  by  Gooke,  for  Victor 
and  South  Australia.  The  species  is  common  in  New  Scut 
Wales,  being  found  densely  fasciculate  at  the  base  of  old  stump 
posts,  telegraph-poles,  etc.  It  is  common  in  the  Botanic  Gardei 
during  the  month  of  June.  The  spores  are  obliquely  oval,  dai 
brown  to  blackish,  8*5  x  5*2-7/a.  Milson  Island,  Hawkesbui 
River,  and  Sydney. 

GopRiNUS  DELIQUESCENS  FHes.  —  A  species  growing  on  a  rottc 
stick  at  Neutral  Bay,  Sydney,  in  March,  agrees  with  the  descri] 
tion  and  Gooke's  plate  of  this  species.  Spores  dark  browi 
7-8-9  X  6-2-7/i. 

G0PRINU8  coNGRKOATUS  Bull.  -  Specimens,  resembling  tl 
figures  of  this  species,  were  obtained,  growing  amongst  decayin 
straw,  at  Milson  Island,  in  July.     Spores  12-13  x  7/a. 

G0PRINU8  8CLEROTIANU8,  n.sp. — Several  irregular-shaped  scl 
rotia,  about  the  size  of  mung-beans  (1^-2^  lines  diam.)  wei 
found  at  Golo,  Southern  Line,  under  cow-dung,  in  March,  191- 
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Three  of  these  were  placed  in  cow-dung  covered  with  watch- 
glasses,  and  kept  moist.  After  16  days,  each  sclerotium  pro- 
duced a  white,  mealy  projection,  which  at  first  developed  very 
slowly,  but  after  several  days  showed  more  rapid  growth,  and  a 
distinct  differentiation  into  pileus  and  stipes  was  noticeable. 
Two  weeks  later,  the  sporophore  was  fully  grown,  and,  in  24 
hours,  the  pileus  opened  out  into  9  rays,  and  the  plant  elongated 
very  rapidly. 

The  outer  coating  of  the  sclerotium  is  thin,  and  dark  or 
nearly  black  in  colour,  and  the  inner  substance  is  whitish,  evi- 
dently composed  of  closely  woven  hyphse.  Pileus  cylindrical  at 
first,  pallid  or  pale  grey,  very  mealy,  about  2^-4  lines  long,  and 
1^-2  lines  in  diameter,  splitting  at  length  intp  rays,  which  are 
striate,  and  become  a  darker  grey  at  maturity.  Gills  few,  at 
first  white  but  soon  dissolving  into  a  black,  inky  fluid.  Stem, 
under  natural  conditions,  very  slender  and  comparatively  smooth; 
but,  under  artificial  culture,  about  ^  line  thick,  and  more  or  less 
covered  with  a  mealy  substance,  which  somewhat  resembles  silky 
down.  When  fully  matured,  it  elongates  very  rapidly,  reaching 
a  length  of  about  2^  inches,  and  is  quite  smooth  and  glabrous 
in  the  upper  part,  but  still  retains  the  silky  down  in  the  lower 
part.     Spores  elliptical,  8-10  x  4-5/i. 

We  have  collected  this  species,  which  resembles  somewhat  the 
figures  of  6*.  tomentosus  and  C.  niveus^  on  three  other  occasions, 
but  have,  in  only  one  of  these  cases,  found  the  attached  sclero- 
tium. One  of  these  was  collected  on  rich  soil  at  Neutral  Bay, 
in  June,  1913.  The  cap  was  conical  greyish  from  fine  particles, 
and  striate.  Stem  white,  1^  inches  long,  spores  8*5-10x5*2/1. 
The  second  was  on  a  dunged  garden  at  Neutral  Bay,  in  April, 
1915.  The  cap  appeared  as  if  covered  with  a  fine,  grey.  felt. 
There  was  a  long,  black  root.  Spores  10*4  x  5'5/a.  The  third 
specimen  was  collected  in  the  same  garden  in  December,  1915, 
attached  to  a  black  sclerotium,  the  size  of  a  pea;  which,  on  sec- 
tion, was  whitish.  The  pileus  was  bluntly  conical,  |  inch 
high  and  }  inch  broad,  covered  with  a  grey  tomentum,  and  finely 
striate.  Stem  1|  inches  high,  white,  finely  fibrous.  Gills  very 
crowded,  blackish,  ascending,  aduexed,  covered,  before  expan- 
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sion,  with  a  6ne  grey  tomentum.  Od  expanding,  the  pil 
become  very  thin,  and  revolute.  Spores  dark  parple,  nea 
black,  in  the  mass,  8*5-10*5  x  5* 2/i,  oval.  The  sclerotium  ^ 
kept  moist  in  a  saucer,  and  at  once  'Showed  several,  small,  fli 
projections.  One  of  these  gradually  elongated,  beinj^  ccive; 
with  a  whitish  tomentum.  Eventually,  this  rapidly  el<  ngat 
and  bore  a  smaller  and  whiter  pileus  than  the  one  found  devel 
ing  naturally. 

CopRiNUS  RADIATUS  FHes. — A  small,  ephemeral  species,  fou 
growing  on  dung,  at  Sydney,  in  March,  may  he  referable  to  t 
species.  It  was  at  first  conical,  white,  and  covered  with  sno' 
particles,  later  becoming  convex.  The  spores  were  neaj 
spherical,  with  the  ends  a  little  pointed,  7/i  in  diameter  or  7  x  t 
Other  specimens  collected  on  dung  at  Mosman,  Sydney,  in  Jul 
are  certainly  this  species.  Their  description  is  as  follow 
about  i\  inch  in  diameter,  at  first  cylindrical,  with  a  greyii 
bloom,  finally  plane  and  greyish,  except  for  the  pale  fawn,  d 
pressed  centre,  showing  pale  fawn-coloured,  scurfy  granule 
ribbed.  Gills  about  23,  moderately  distant.  Stem  about  1  inc 
high,  white,  base  thickened,  a  little  downy.  Spores  subspheric 
to  triangular,  5'5-7ft.  Specimens  also  from  Hill  Top,  growiu 
on  cow-dung,  spores  8  x  5fi;  and  Terrigal,  on  dung,  June,  spon 
7  X  4'3/i,  7/bi,  irregular. 

CoPRiNUS  STBitcoRARius  Fries. — We  have  collected  specimei] 
on  dung  at  Ryde,  in  May  (spores  10*5-15*5  x  7-10/i).  Specimei] 
obtained  at  Manly,  in  July,  showed  a  conical  cap,  ^  inch  hig 
and  ^  inch  broad,  covered  with  a  white,  micaceous  meal,  with 
slight  grey  tinge.  Gills  dark  grey,  ascending,  adnate.  Stei 
2  inches  high,  white,  somewhat  floccose,  hollow,  base  a  littl 
swollen.  Spores  12-13*8  x  8*5  10*5fi,  often  obese.  Hill  Toj 
January,  1913,  spores  14  x  5-10/i.  Hyde  Park,  on  manured  soi 
January,  spores  10-13  x  7-9/*. 

CoPKiNUs  KPHKMBKU8  Fries.— Recorded  by  Cooke  for  Queeui 
land.  We  have  found  it  in  Sydney,  on  horse-dung,  in  Marc 
(pileusminutely  furfuraceous  when  young,  spores  15*5- 17  x  10'4/a 
also  at  Penshurst,  in  February,  1911;  spores  10-16  x  8-10/a. 
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CopRiNUS  PMCATiLOiDES  Buller. — Buller  (Researches  on  Fungi, 
1909,  p.69)  describes  a  (frequently)  minute  CoprinuSj  resembling 
C.  jdicatilia^  under  this  name.  He  states  that  it  grows  on  horse- 
dung,  and  is  often  amongst  the  most  tiny  of  the  Agarics,  being 
sometimes  only  1  cm.  long,  and  2  mm.  wide.  The  average  length 
is  3  cm.  (a  little  over  an  inch),  with  a  cap  5  to  6  mm.  wide.  The 
fruit-bodies  are  very  delicate.  He  adds,  that  he  considers  it 
undescribed,  and  that,  though  having  a  depressed  disc  at 
maturity,  like  C.  plicatUis^  this  is  narrow  and  not  broad,  whilst 
the  gills  are  not  attached  to  a  collar,  and  the  spores  are  oval. 

We  have,  on  several  occasions,  collected  a  species  which,  from 
the  above  description  and  Buller's  figures,  we  believe  to  be  this. 
C,  ephemerus^  in  Cooke's  Illustrations,  resembles  our  species,  but 
is  larger,  and  has  an  elevated  disc.  Specimens  collected  on 
horse-dung,  at  Sydney,  in  March,  may  be  described  as  follows: — 
Small.  When  young,  conical,  with  fine,  brownish  granules,  then 
convex,  \  inch  in  diameter,  grey,  centre  depressed,  coarsely 
ribbed,  covered  with  a  few,  tine,  brown  flakes.  Gills  12  to  20  or 
30  in  number,  narrow,  distant,  alternate  ones  short,  fading 
away  as  the  stem  is  reached.  Stem  1  inch  or  more  high. ,  Spores 
black,  13*8-16  xS'J^/A.  Specimens  collected  in  numbers,  on 
horse-dung,  at  Dubbo,  in  October,  are  very  similar.  The  pileus 
is  at  first  uniformly  covered  with  fine,  brown  .scales;  later,  these 
become  scattered,  revealing  the  paler  brown,  striate  pileus.  The 
stem  is  white,  and  more  or  less  flufiPy,  or  even  radiately  strigose 
at  the  base.     Spores  14-14*2  x  7-8'2/i. 

CoPRiNUS  ANGULATU8  (Lloyd,  in  "  Mycological  Notes,"  Dec, 
1900,  p. 46).—  "Pileus  when  young  hemispherical,  even,  striate, 
becoming  convex  and  plicate-sulcate  when  mature,  smooth,  when 
young  white  with  ochreous  tints,  when  partly  grown  dark  grey 
with  a  brown  (somewhat  hygrophanous)  centre,  thin.  Gills  rather 
distant,  reaching  the  stem,  when  mature  (but  before  deliques- 
cing) black  with  a  white  edge.  Stipe  pure  white,  equal,  hollow, 
striate,  when  very  yoking  evidently  white  scurfy,  but  appearing 
glabrous  when  grown.  Spores  very  peculiarly  angular  shape 
like  a  keystone,  14x9/i.  On  burnt  ground,  somewhat  grega- 
rious."— Lloyd. 

05 
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On  Milson  Island,  Hawkesbury  River,  in  November,  1' 
and  again  in  February,  1916,  a  fungus  appeared  on  bare  gn 
(which  had  possibly  been  burnt— a  fire  had  been  near),  w] 
resembles  markedly  the  photograph  given  by  Lloyd,  and  is  c 
acterised  by  what  was  described,  at  the  time,  as  **  irr^ul 
oval "  or  "  rather  triangular  "  spores,  somewhat  smaller  than 
dimensions  given  by  this  author.  The  plant  in  question  see 
to  be  a  CoprintiSy  though,  later,  dried  specimens  inrere  foi 
which  is  sometimes  the  case  with  Coprintui  mic€tcetis  when 
dry  conditions  rapidly  supervene.  Though  these  slight 
crepancies  exist,  this  Australian  species  seems  best  placed  ui 
this  description,  at  least  for  the  present.  A  description  of 
plants  is  as  follows : — Pileus  up  to  1^  in.  in  diameter,  at 
somewhat  hemispherical  and  slightly  umbonate,  then  cod 
and  later  nearly  plane,  greyish-brown,  becoming  pale,  wit 
pallid  brown  or  yellowish-brown  centre,  slightly  depressed 
the  middle,  and  with  a  few,  scattered,  scurfy  scales;  the  j 
phery  densely  sulcate-striate,  the  striae  thick  and  forked  fi 
half-way,  the  striae  running  up  to  the  central  ^  in.,  which  i 
duller  brown  than  the  centre  itself.  Gills  dark  grey,  adn^ 
crowded,  narrow,  no  collar.  Stem  2^-2f  inches,  white,  frag 
hollow,  finely  striate;  on  drying  and  shrinking,  found  to 
attached  to  the  ground  by  a  swollen,  fluffy  base.  Spores  rat 
triangular  or  irregularly  oval,  occasionally  7  x  5*2/a,  usuj 
10-4  X  7-8-5/i. 

CoPRiNUS  PLICATILI8  Fries.  —The  following  description  app 
to  a  common  species  growing  on  the  ground  at  Sydney, 
seems  to  be  C.  plicatUis,  though  the  collar,  to  which  the  g 
are  attached,  is  not  marked,  and  the  spores  are  smaller.  Wl 
young,  conico-cylindrical,  covered  with  chestnut,  scurfy  sea! 
sandy  brown,  striate,  closed  by  the  veil.  When  expanded,  j 
^  inch;  disc  pale  brown,  depressed,  ribs  double,  bifurcated  at  1 
edge,  greyish-brown  or  greyish-white,  disc  and  ribs  flecked  w 
dark  brown  scales.  Gills  whitish,  just  reaching  the  stem,  V( 
thin  and  fragile,  moderately  crowded.  Stem  1|  inches,  wh 
attenuated  upwards,  a  slight  mycelium  at  the  base.  Bpo 
black,  oval,  one  end  more  pointed,  9*5-10*5  x  7*3-8-5/ui. 
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CoPRiNUS  HEMBR0BIU8  Fries. — The  following  has  been  found 
on  the  ground  at  Neutral  Bay.  Cap  up  to  1^  inches,  convex, 
umbonate,  umbo  light  brown,  ribs  greyish-white,  often  bifurcate 
at  the  edge  Gills  white,  then  black.  Stem  up  to  3  inches 
high,  white,  slightly  attenuated  upwards,  hollow.  Spores  egg- 
shaped,  8*6  X  7fi,  7  X  6fi.  It  is  also  quite  common  in  the  Domain 
during  the  month  of  June.     Spores  7-9  x  6-7/a. 

CopRiNUS  sp.(l). — Resembles  C.  radxatuSy  but  the  spores  are 
larger;  and  there  are  scattered  hairs  on  the  cap  and  stem.  When 
young,  it  is  the  size  of  a  large  pin's  head,  conical,  pale  brown, 
apex  darker,  slightly  striate,  later  expanded.  Stem  white, 
\  inch  long.  Stem  and  cap  with  scattered,  minute  hairs.  Spores 
10-4-12  x  7ft.  On  horse-dung.  Manly,  April  4th,  1915.  (Herb. 
J.  B.  Cleland.     Formalin-specimen,  No  90). 

Ck)PRiND8  sp.(2).— Small,  conical,  then  convex,  finally  more 
expanded.  Woolly-white,  then  greyish.  Slightly  ribbed,  very 
thin.  Stem  up  to  1  inch.  Spores  oval,  8*5-9  x5/i.  On  cow- 
dung,  Adelaide,  September  22, 1913.  Covered  with  white  down. 
On  cow  dung  at  Neutral  Bay,  July  27,  1913.  Spores  black, 
8  X  3-5ft. 

'THBLEPHORACEiE. 

Cratbrellus  cornucopioidbs  L. — Recorded  by  us  as  new  for 
New  South  Wales,  in  Joum.  Proc.  Roy.  Soc.  N.  S.  Wales,  1913, 

p.  XV. 

Lachnocladium  conoestdm  Berk. — Cooke  records  this  species 
(as  Thelephora  congeata)  for  Victoria,  Queensland,  and  New  South 
Wales.  Lloyd  has  kindly  identified  specimens  ior  us,  which,  he 
says,  agree  exactly  with  his  photograph  of  the  type.  He  adds  : 
*'I  made  the  spores  of  the  type  'smooth,  globose,  8-10  micr., 
pale-coloured.'  These  spores  I  make  *  pale-coloured,'  not  'purplish- 
brown,'  and  almost  smooth."  The  plant  is  common  in  the 
neighbourhood  of  Sydney,  on  bare,  damp  ground,  such  as  foot- 
paths. We  have  collected  it«at  Neutral  Bay,  and  at  Waterfall, 
in  April;  and  also  at  Milson  Island,  Hawkesbury  River.  The 
Neutral  Bay  plants,  which  Lloyd  has  seen,  are  gregarious,  and 
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consist  of  numerous,  separate  individuals,  each  with  a  8len< 
stem,  and  several  branches;  whilst  the  Waterfall  specimens,  t 
identified  by  him,  form  plants  up  to  |  inch  in  diameter,  sbowj 
a  thick,  short,  stem-like  base,  which  expands  into  numen 
dendritic  branches.  The  spores  of  the  former  were  8-6  x  6'2- 
slightly  irregular ;  of  the  latter,  pale  brown  microscopical 
\Q  xlfx,  somewhat  irregular  and  oval.  Another  collcrcti 
resembling  the  Neutral  Bay  specimens,  showed  shed  spo 
purplish,  oval,  knobby  and  spicular,  8*5 x  V/a-  the  bases  of  th 
plants  were  purplish,  and  the  tips  silvery-white;  whilst, 
squashing  specimens,  there  was  a  seminal  smell. 

Thelbphora  dkntosa  Berk.-  Specimens  of  this  species,  gp 
ing  under  native  shrubs  and  trees  {Angophora  laticeolata) 
Neutral  Bay,  have  been  identified  by  Lloyd,  who  states  that  1 
species  was  originally  described  from  Cuba;  and  he  points  \ 
that  it  is  subincrusting,  and  sends  up  free  pilei,  which  is  pecul 
among  the  Thelephoras.  The  spores  are  vinous,  irregul 
8-5x7fi.  ' 

Thblbphora  terrbstris  Ehrenb.,  (T'.  Icusiniata  Pers.).— ^ 
have  met  with  this  species,  of  which  Lloyd  has  examined  spc 
mens  for  us,  on  several  occasions,  and  altvays  under  or  close 
species  of  Pinus.  It  is  unquestionably  an  introduced  speci 
and  seems  unable  to  exist  apart  from  the  introduced  Pin 
Lloyd  informs  us  that  T.  ladniata  is  a  synonym.  The  plant 
recorded,  under  both  names,  by  Cooke,  for  Victoria.  We  n< 
add  New  South  Wales;  we  have  seen  specimens  under  Pin^is 
Adelaide.  The  plants  often  occupy  an  area  of  several  inches 
extent  on  the  ground,  or  may  encrust  sticks  or  the  bases 
stumps.  Pine-needles  are  often  incorporated  in  the  growt 
The  spores  are  very  irregular,  microscopically  brownish,  witl 
large,  oval,  central  "nucleus,"  8*5 x  7ft.  Richmond,  N.S.V 
(August,  1912);  Willoughby,  Sydney  (August,  1915);  Randwi 
(VV.  F.  Blakely;  January,  1911);  Cheltenham  (A.  A.  HamilU 
February,  1911). 

Stbrbum  capbratum   Berk,  et  M. — Specimens  of  this  speci 
were  recorded  for  the  Tweed  River  by  Berkeley  (Joum.  Ur 
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Soc,  Bot.,  xviii.,  p.385,  1880),  and  for  Daintree  Hiver  (Grevillea, 
xi.,  p. 29,  1882).  In  addition  to  the  above  localities,  Massee 
(Journ.  Linn.  Soc,  Bot.,  xxvii.,  p.  161,  1890)  records  it  for  the 
Clarence  River.  See  also  Grant,  in  Heports  Botanic  Gardens, 
Sydney,  (1902)  1903,  p.9;  and  Cheel,  (1909)  1910,  p.lO.  In  the 
National  Herbarium,  there  are  several  very  fine  specimens,  the 
largest  from  Mount  Cooroy,  Queensland,  measuring,  when  quite 
fresh,  17J  inches  across;  and  another  from  Gosford,  N.S.W., 
measuring  13  inches  across,  and  11  inches  high,  from  the  pad  of 
the  foot-stalk  to  the  surface  of  the  pileus.  The  foot-stalk  of  the 
various  specimens  is  variable  in  length,  some  being  almost  sessile, 
whilst  others  have  it  up  to  2^  inches  long.  The  tomentuni  on 
the  foot-stalk,  as  well  as  on  the  upper  surface  of  the  pileus,  is 
also  very  variable,  being  sometimes  thickly  matted,  and,  in 
other  cases,  very  thin;  the  hymenium  varies  considerably  in 
being  more  or  less  plicate.  The  following  is  a  list  of  the  locali- 
ties and  collectors  : — Manning  River  (J.  L.  Boorman;  October, 
1902);  Coff's  Harbour  (Forest  Guard;  April,  1909);  Ourimbah 
(J.  Staer;  December,  1910;;  Wamberal  (E.  Cheel;  April,  1911); 
Lilyvale  (A.  A  Hamilton;  June,  1910).  From  Warburton, 
Victoria,  there  are  some  deformed  specimens,  collected  in  April, 
1907;  and  the  Mount  (/Ooroy,  Queensland,  specimens,  mentioned 
above,  were  collected  by  J.  Staer,  in  March,  1910.  Specimens 
collected  by  one  of  us  (J. B.C.)  in  June,  1916,  at  Lisarow,  had 
fusiform,  thick-walled  cystidia,  42-50  x  12-1 3*8/x.  Others,  ob- 
tained at  Bulli  Pass  in  April,  1914,  had  shed  spores,  8  5-8  8  x 
3'5-5fi  in  size.  In  many  of  the  last  two  collections,  the  stem  ib 
nearly  lateral. 

Stbkeum  elegans  Fr. — In  connection  with  this  species,  Lloyd 
states  (Synopsis  of  the  Stipitate  Stereums,  p.24,  1913)  that  it 
is  very  common  in  Australia.  The  only  specimens  we  have 
seen  in  this  State  are  from  Gladesville  (Miss  Fiockton:  April, 
1911),  and  Mount  Kenibla  and  Mount  Jellore  (E.  Cheel;  April, 
1912).  There  are  also  some  specimens  from  (>rose  Vale  (Miss 
Campbell,  No.21;  September,  1912)  in  the  National  Herbarium, 
which  seem  to  belong  to  this  species,  but  unfortunately  they  are 
partly  destroyed  by  the  larvae  of  some  insects. 
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Stereum  nitidulum  Berk. — We  have  a  collection  obtained 
Terrigal,  in  June,  1914,  which  Lloyd  thinks  is  this  species.  1 
pileus  was  fawn-coloured  when  fresh,  with  darker  zones  i 
pale  tips.  The  hymenium  was  paler.  Spores  pear-shap 
oblique,  5*2  x  3'4/i.     Growing  on  the  ground.. 

Stereum  pbroamanbum  Berk. — Specimens,  identified  as  | 

bably  this  species  by  Lloyd,   were  obtained    at  Pittwater, 

April,  1914,  attached  to  wood  at  the  base  of  an  old  stump.    *[ 

Spores  were  pear-shaped,  white,  5  x  3*5/1,  with   a   large,  ceni 

"nucleus." 

Stereum  hirsutum  Fries. — This  species  was  recorded  for  ^ 
England  by  Berkeley  (in  Journ.  Linn.  Soc,  Bot.,  xiii.,  p.l 
1873),  and  for  Pennant  Hills,  Parramatta  {I.e.,  xvi.,  p.40,  18' 
It  has  also  been  recorded  for  this  State  by  Lloyd  (Letter  No. 
1908,  and  Letter  No.60).  We  have  numerous  specimens  in  < 
collections,  and  have  also  examined  those  in  the  National  h 
barium.  The  spores  measure  5*5-7  x  2'2-2'5/ii.  The  follow] 
localities  are  represented  : — Penshurst  (E.  Cheel;  July,  19C 
Bowral  (E.G.;  September,  1907);  Narrabeen  (E.  C;  May,  190 
Colo  Vale  (E.G.;  August,  1908);  East  Hills  (E.G.;  Septemb 
1908);  Ghatswood  (A.  A.  Hamilton;  August,  1908);  Wisema 
Ferry  (J.  L  Boorman;  March,  1908);  Gronulla  Beach  (A. 
Hamilton;  March,  1909);  Bowral  (W.  Greenwood;  June,  190 
Pittwater  (A.  Maclellan;  Septeml)er,  1909);  Lane  Cove  on  livi 
plant  of  Casuarina  {A.  A.  Hamilton;  August,  1909;;  Up| 
George's  River  (J.  Staer;  January,  1910);  Rook  wood  (Miss 
Spencer;  J uly,  1910);  St.  Maiy's(A.  A.  Hamilton;  August,  191< 
Springwood  and  Ijeura(A.  A.  Hamilton;  March,  1910);  Lilyvj 
(A.  A.  Hamilton;  June,  1910);  Erina  (J.  Staer;  May,  191( 
Milson  Island  (J.  B.  Gleland;  June,  1912);  Kurrajong  Heigh 
(J.  B.  Gleland;  August,  1912);  Grose  Vale  (Miss  Campbell;  S< 
tember,  1912);  Galston  (E.  Cheel;  June,  1913);  Hill  Top  ( 
Cheel;  April,  1914);  Orange  (J.  B.  Gleland;  October,  191^ 
Mosman  (J.  B.  Gleland;  April,  1915);  Blue  Mountains  (Ma; 
Mount  Macedon,  Victoria  (E.  Cheel;  February,  1908). 
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Stkrkum  mbmbranaceum  Fries,  (syn.,  S.  papyrinum  Mont. 
— Lloyd).— In  identifying  specimens  of  this  species  for  us,  Lloyd 
says  :— **  It  does  not  seem  to  be  in  Cooke's  compilation,  but  it 
is  a  very  common  and  wide-spread,  tropical  species.  The  hyme- 
nium  is  densely  covered  with  pale  (almost  hyaline)  setfe." 

This  purple-brown,  usually  mostly  resupinate,  species  is  very 
common  in  the  Sydney  district,  on  fallen  logs  and  old  stumps. 
The  pileus,  often  ill-developed,  is  hairy,  obscurely  zoned,  and 
greyish-brown  ;  the  hymenium  rather  tuberculose,  and  dark 
purplish  to  light  purplish-brown.  The  cystidia  are  brownish, 
acuminate  to  somewhat  clavate,  rough,  51-120  x  8'5-10*4fi.  Spores 
colourless,  7-8*5  x  3-5/i.  On  dead  shrub.  Long  Bay,  Sydney  (J. 
B.  Cleland;  September,  1913);  Sydney  (J.B.C  ;  various  collec- 
tions); Kew,  North  Coast  (J.B.C;  October,  1915);  Botanic 
Gardens,  Sydney,  on  fence-rails  (E.  Cheel;  June,  1907);  Pens- 
hurst,  on  Melaleuca  linariifolia  (E.  Cheel;  June,  1907);  Leura 
(A.  A.  Hamilton;  January,  1912);  Drouin,  Qippsland  (C.  C 
Brittlebank;  October,  1916). 

Stbrkum  ILLUDEN8  Berk.,  (syn.,  S,  spiniyerum — Lloyd,  Letter 
No.51,  Note  155).— The  type-specimens  were  collected  by  Drum- 
mond  (No.l58),  probably  in  Western  Australia  (Hooker's  London 
Journ.  Bot.,  iv.,  p. 59,  1845).  It  has  since  been  recorded  for 
Sealer's  Cove,  Wangaratta,  Fifth  Creek,  and  Port  Darwin  (Journ. 
Linn.  Soc.,  Bot.,  xiii.,  p.  168,  1873).  Specimens,  collected  in 
this  State,  have  also  been  identified  by  Lloyd  (Letter  No. 60, 
Note  346),  who  states  that  S.  spiniyerum  is  a  synonym  based 
on  young  specimens,  and  adds  **  the  hyaline,  spiny  cystidia  (den- 
drophysen)  are  entirely  difiPerent  from  the  coloured  setie  of 
Hymenochoite"  This  is  a  common  species  in  New  South  Wales, 
with  a  zoned,  dark  brown  to  palish-brown  pileus,  with  light 
chestnut  hairs  covering  the  ridges.  The  undersurface,  when 
moist,  is  smooth,  slightly  wavy,  of  a  peculiar  purplish  greyish- 
brown,  with  a  paler  yellowish-brown  edge,  when  dry  pale  grey. 
The  colourless  cystidia  are  subclavate,  rough  with  projections, 
17-35  X  3'5/i,  occasionally  to  6/ii.  Spores  elongated,  colourless, 
7-10*4  x3*6/!i.  We  have  a  fine  series  of  specimens  from  the 
following  localities  : — Peakhurst  (W.  Buckingham;  July,  1899); 
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Penshurst  (E.  Cheel;  June,  1907);  Colo  Vale  (E.  Cht^l;  Augui 
1908);  Leura  (A.  A.  Hamilton  and  T.  Steel;  April,  1908);  La 
Cove  (A.  A.  Hauiilton;  August,  1909);  Thirroul  (J.  B.  Clelai: 
April,  1909;  no  cystidia  seen);  Cheltenham  and  Hornsby  (A. 
Hamilton;  May,  1910);  Lilyvale  (A.  A.  Hamilton;  June,  191) 
Hawkesbury  River  (J.  B.  Cleland;  April,  1910);  Erina  (J.  Stai 
May,  1910);  on  dead  wood,  Milson  Island  (J.  H.  Cleland  and 
Cheel;  July,  191 2);  Grose  Vale  (Miss  Campbell,  No. 25;  Septe 
ber,  1912);   on  fallen  log,  Kurrajong   Heights  (J.    B.    Clelac 
August,  1912);  Hill  Top  (E.  Cheel  and  J.  B.  Cleland;  Octob 
1913);  Wellington  (J.  B.  Cleland;  October,   1914);    Hornsby, 
Pnltev(ta  Jlexilis  {V^\  F.  Blakeley;  August,   1915);   Kew  (J. 
Cleland;  Octol)er,   1915);   Willoughby  (A.  G.   JHaniilton);    lu 
Adelaide  (J.  B.  Cleland;  1898).      There  are  also  specimens 
the  National    Herbarium,  from  Tasmania,  collected    by  W.  [ 
Archer. 

StBKEUM    (HYMKNOCHiETB)   VILL08UM    Lev.,  (syns.,    //.    phffiU 

H.  t/padiceum,  and  //.  strigosnm  of  Berkeley— Lloyd.  LIo; 
states  (Letter  No.46)  that  this  species  is  the  analogue  in  t 
East  of  S.  tabacinum. 

This  is  a  common  species  in  the  neighbourhood  of  Sydnc 
with  a  rich  dark  brown,  hairy,  somewhat  zoned  pileus,  and 
duller  brown  hymenium.  The  cystidia  are  dark  brown,  acumi 
ate,  43-70  x  7-d'5/i,  up  to  13*5/1.  at  the  base.  Hawkesbury  Hiv 
(J.  B.  Cleland;  May,  1915);  Tuggerah,  on  under  side  of  falh 
log  (J. B.C.;  October,  1914);  Milson  Island,  Hawkesbury  Hiv 
(J.  B.C.;  November,  1914);  Stan  well  Park  (J.  L.  Boormau;  Jun 
1902);  Lane  Cove  (A  A.  Hamilton;  August,  1909). 

Pen  10  PH  o  ka. 

Pbniophora  cinekea  Fries. — This  species  has  been  recordi 
by  Cooke  for  Victoria.  We  have  New  South  Wales  specimei 
growing  on  the  bark  of  small,  dead  branches,  which  Lloj 
suggests  may  be  this  species.  Our  plants  form  e£fused,  pa 
greyish,  ashy  patches,  al>out  an  inch  in  extent.  The  hymen iu 
is  finely  tuberculated,  and  cracks.  There  are  rough,  somewh 
club-shaped,  colourless  cystidia  25  x  8*5fi;   and   the  spores    a 
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sausage-shaped,  slightly  curved,  7-9  x  3-5/i.  Massee  states  that, 
in  P,  cinereaj  the  cystidia  are  fusoid,  30-50  x  15-20/1,  and  the 
spores  are  globose,  5-7/i.  If  these  measurements  be  correct, 
tlien  our  specimens  are  probably  a  distinct  species;  at  present, 
however,  they  are  best  left  under  F.  ciiierea, 

Peniophora  CRU8T08A  Cooke.— Specimens  found  on  a  rotten 
log,  at  Kurrajong  Heights,  in  August,  1914,  were  referred  to 
Lloyd,  ile  says :  ^^P.  cnntto$a('i)  I  judge  from  the  description 
only.  I  have  never  studied  it  in  detail.  For  me,  however,  it 
would  be  a  resupinate  Stereum,  from  its  woody  texture,  close  to 
Stereum  annottum  Berk."  Our  specimens  form  a  thickish,  firm, 
irregularly  nodular,  cracking  crust  of  a  pallid  colour,  with  a  faint 
fawn  tint.  The  cystidia  are  rough,  26-29*5  x  8'5/ui.  Spores  were 
not  seen.  Cooke  records  this  species  for  New  Zealand,  and  gives 
the  cystidia  as  50-60  x  10-15/ui. 

TrEM  K  LLI  N  EJR, 

HiRNBOLA  AURicuLA-JUDiC  L— Specimens,  collected  by  Mr. 
Darnell-Smith,  at  Mount  Kembla,  in  November,  1914,  have 
been  identified  for  us  by  C.  G.  Lloyd  as  this  species.  They  were 
almost  gelatinous,  and  very  thin,  about  2  inches  in  diapieter, 
contracted  to  a  stem-like  lateral  base,  one  surface  smooth  and 
convex,  and  pale  reddish-brown,  the  other  surface  lighter  and 
obscurely  folded.  Shed  spores  sausage-shaped,  10*5-12  x  5-2-7/*. 
Cooke  gives  the  spoi*es  of  //.  auricula-jndce  as  20-25  x7-9/i. 
Lloyd,  in  his  letter  to  us,  states  that,  after  comparing  many 
specimens  under  many  names,  he  has  come  to  the  conclusion 
that  there  are  only  two  species  of  Hiriieola,  perhaps  only  one. 

HiRNBOLA  poLTTiucHA  Moiit.  —This  species  has  been  dealt 
with  by  one  of  us  (E.C.)  in  "The  Australian  Naturalist "  (ii., 
p.225,  1913).  We  have  since  collected  additional  specimens, 
the  spores  of  which  are  sausage-shaped,  slightly  curved,  16-17*5 
x  6ft.  These  have  been  identified  by  Lloyd.  We  have  also 
found  it  at  Thirroul  (J.  B.  Clelandj  April,  1909),  and  growing 
on  Ficu8  rubigifi08€t(1)  at  Narrabeen  (March  and  July,  1916. 
Spores  15*5  X  6/x). 
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Tremblla  mrsbntbrica  Retz.— New  South  Wales  plants  ( 
lected  by  us  have  spherical  spores,  9fi  in  diameter. 

Tremblla  fusiformis  Berk.  — Plants  of  this  species,  found 
a  dead  trunk,  at  Mt.  Irvine,  in  June,  1915,  have  been  identii 
by  C.  G.  Lloyd.     White,  with  irregular  flat  lobes.      Spores 
parently  7  x  3*4fi. 

Sbismosarca    htdrophora    Cooke.  —  Specimens     have    b 
kindly  identified  for  us  by  C.  O.  Lloyd.     Both  came  from 
Sydney  district,  one  from  Mosman  (July).     Spores  apparec 
granular,  elongated,  13-5-14*5  x  7fi. 

We  are  unable,  as  yet,  to  place  several  other  species  belong 
to  this  family.  These  include  (1)  a  pale  coral-pink,  tremell 
species,  with  sausage-shaped  spores  15*5-20  x  5*2-6/a,  on  tru 
BuUi,  May,  1914;  (2)  a  pale  yellow,  frondose,  jelly-like  spec 
with  spores  7-8  x  4/1,  Mosman,  October,  1914. 

Family  Clavaribjb. 

Cooke  records  for  Australia,  under  this  family,  one  speciec 
Sparasns  (N.S.W.),  41  species  of  Clavaria  (11  for  N.S.W.),  a 
6  species  of  Calocera  (none  for  N.S.  W.),  the  latter  genus  being, 
some  authors,  placed  in  the  IremellineiK.  Massee  (Brit.  Fung 
Flora)  records  for  Britain  one  species  of  Sparassis^  10  of  Typhu 
43  of  Clavarioj  6  of  Piitillaria,  and  2  of  PtenUa. 

Clavaria  botrttes  Pers. — This  species,  one  of  the  common 
of  Australian  Clavarias,  easily  recognised  by  its  cauliflower-li 
appearance,  and   reddish- fawn   or   buff  colour,  is  recorded 
Cooke  for  all  the  Australian  States  except  South  Australia, 
which  State,  however,  one  of  us  has  frequently  seen  it. 
seems  to  vary  somewhat,  both  as  to  the  degree  of  division  of 
ultimate  segments,  and  as  to  its  colour  (from  a  pale  fawn  tc 
reddish  or  yellowish   fawny-buff).      Massee,    in   his    *'  Briti 
Fungus-Flora/'  gives  the  spores  as  8  x  5/a,  but  in  his  later  woi 
**  British  Fungi  and  Lichens,''  as  12-14  x  5-6fi,  whilst  Gooke  gii 
them  as  12-15  xG/ix.     Our  specimens  comprise  the  following: 
Uawkesbury  River,  N.S.W.,  (May,  1913),  plant  pale  yellowii 
spores  pear-shaped,  1 1  X  5*5/a;   Terrigal,  N.S.W.  (June,    191- 
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reddish-fawn,  spores  pear-shaped,  10  x4'5/x;  Hawkesbury  River, 
N.S.W.(June,  1912),  spores  1 1-6-1 25  x  5-6/i;  Hawkesbury  River, 
N.S.W.  (May,  1913),  very  pale  fawn  or  brown,  sometimes  with 
a  yellowish  tint,  spores  9  x  5'5/ui;  New  South  Wales,  buff-coloured, 
spores  8-5-10-4  x  i'ifi;  Mt.  Lofty,  S.A.  (July,  1914),  reddish-fawn, 
spores  10*4  X  5/ui.  Another  Mt.  Lofty  specimen,  taken  at  the 
same  place  on  the  same  date,  was  yellowish-brown,  and  the  spores 
appeared  as  '*  elongated  rods,  6-10  x  2-2 '5/i."  A  reddish-fawn 
specimen  from  the  Hawkesbury  River  (May,  1913),  with  spores 
10x4'5/x,  has  the  ultimate  ends  of  the  branches  more  divided 
and  less  knobby. 

Clay  ARIA  Formosa  Pers. — The  discrepancies  in  the  descrip- 
tions of  this  species,  given  by  various  authors,  are  rather  dis- 
concerting. Thus  Massee  places  it  amongst  the  Ochrospore,  and 
gives  the  spores  as  ochraceous,  9  x  3-4/i;  whilst  the  same  author 
later  (Brit.  Fungi  and  Lichens)  states  that  the  spores  are  colour- 
less, and  1 2-15  x  5-6/a.  The  coloured  figure  in  the  last-named  work 
also  differs  from  that  given  by  Cooke  (Aust.  Fungi).  Whatever 
be  the  explanation  of  these  differences,  the  plants  we  have  met 
with,  and  placed  under  C.  formosa^  are  identical  with  Cooke's 
plate.  Microscopically,  the  spores  also  show  a  faint  ochraceous 
colouration,  perhaps  explaining  why  some  authors  consider  them 
as  colourless,  and  others  as  tinted.  The  spores  of  our  specimens 
measure  7-9,  occasionally  ll.x4-5'5fA.  Hawkesbury  River  (May 
and  June);  Newington(June).  A  pale  yellow  form  found  at 
Newington  (spores  7-8*5  x  4'2/i),  close  to  pinkish-fawn  and 
reddish-ochre  plants,  may  perhaps  be  C  aureay  which  was  col- 
lected at  Pennant  Hills,  Parramatta,  during  the  Challenger 
Expedition.  (Journ.  Linn.  Soc,  Bot.,  xvi.,  p.38,  1877). 

Clavaria  rugosa  Bu11.(?). — The  following,  found  on  several 
occasions,  approaches  closely  to  C  rugoBa^  and  is  at  present  best 
placed  under  it.  It  differs,  apparently,  in  the  spores  not  being 
warty,  in  the  apex  often  becoming  yellow- brown,  and  in  a  slight, 
foetid  smell.  Up  to  1^  inches  high,  clubs  simple  or  with  several 
irregular  prongs,  or  occasionally  dividing  into  two  near  the  base, 
apex  blunt,  occasionally  slightly  rugose  but  usually  not  so,  solid, 
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pure  white  or  creamy- white,  apex  often  yellow-brown,  somewl 
mealy.  A  definite,  slightly  foetid  smell  (when  kept  in  a  boti 
a  strong,  rotten-cabbage  smell).  Spores  colourless,  subspheric 
7/i,  8-5  X  7/i  North  Bridge,  Sydney  (April  and  June,  191 
near  shady  rock,  Hawkesbury  River  (May,  1916).  Specimc 
collected  at  Milson  Island,  in  June  and  July,  1912,  witb  thi 
walled,  colourless  spores  9-llx7-7'5/x,  appear  to  be  the  sa 
species.  Previously  recorded  for  Wentworth  Falls,  by  R. 
Baker  (These  Proceedings,  1906,  720). 

Clavaria  muscoidks  Linn.(l).— The  following,  beautiful  lit 
species  agrees  with  the  description  of  6\  muscouies,  save  tl 
the  spores  are  smaller.  Barely  1  inch  high,  furcate  three  or  U 
times,  usually  unequally,  ultimate  segments  short  and  blunt 
subulate  and  blunt,  orange-yellow,  spores  colourless,  spheri< 
2  8  d'5/A.  Amongst  moss,  under  Kunzea  bushes,  ou  clay  s< 
Lane  Cove  River,  June,  1916  (D.I.O.,  Watercolour,  No.68). 

Clavaria  cinbrba  Hull.— Baker  (These  Proceedings,  19< 
719);  Cheel  [Report  Bot.  Gardens,  Sydney,  1910(1911),  1 
At  Neutral  Hay  and  Mosman,  Sydney,  a  grey  Clavaria  has  be 
frequently  met  with.  Apart  from  the  cinereous  colour,  the  tm 
constant  feature  is  the  size  of  the  spores,  which  are  spherical 
subspherical,  and  9x7  5/1,  8*5-10*4/1,  etc.  Some  specimens  a 
simple,  swollen,  rugose  clubs,  several  growing  close  together, 
appearance  rather  resembling  C  iufequnfis  ;  others  are  mo 
slender,  with  a  few  branches  near  the  tip  like  a  stag's  horn;  st 
others,  from  a  short,  thick  trunk,  exhibit  large,  blunt,  rugo 
and  swollen  branches;  whilst  still  others  resemble  the  plate 
Massee's  **  British  Fungi  and  Lichens,"  though  the  colour 
more  dingy.  The  colour,  locality,  and  spore-measuremeni 
together  with  gradations  between  specimens,  all  indicate  th 
one  species  comprises  h11  our  specimens.  Massee,  in  his  wo: 
last  quoted,  supports  this  view  when  he  states,  that  the  speci 
is  very  variable,  and  that  the  spores  are  7-9/i  in  diameter.  ] 
his  "  Hritish  Fungus  Flora,"  the  spores  are  given  as  5-6  x  5 
whilst  Cooke  gives  them  as  8-10  x  5-6/i.  Our  specimens  are  som 
times  hollow.     Neutral  Bay  and  Mosman  (April,  June,  Novei 
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ber);  Gladesville  (Miss  Flockton;  April,  1910);  Leu ra  (T.  Steel; 
November,  1911);  Rookwood  (Miss  Spencer;  July,  1910);  Cook's 
River  (A.  A.  Hamilton;  May,  1915). 

Clay  ARIA  strict  a  Pers.d) — A  very  graceful  specimen  found 
by  Mr.  Darnell-Smith,  growing  on  wood,  near  Gosford,  in  August, 
191t),  may  be  this  species.  Pale  ochraceous  spores  were  not 
seen.  The  plant  was  orange-brownish,  and  showed  a  short  stem, 
from  which  numerous,  ascending,  slender,  subulate  branches 
arose,  which,  at  first,  bifurcately  branched  several  times,  the 
ultimate  branches  being  about  an  inch  long.  The  species  is 
recorded  by  ('doke  for  Victoria  and  New  South  Wales. 

Clavaria  crispula  Fries.-  Pale  orange  plants,  gathered  on  a 
fallen  trunk,  at  Mt.  Irvine,  in  June,  1915,  agrce  with  the  de- 
scription given  by  Cooke  (Handbook  of  Aust.  Fungi,  No.  1115) 
of  this  species.     The  spores  are  colourless,  7  x  4*2//. 

Clavaria  inaqualis  Miill.— Australian  plants,  which  we  have 
ipet  with  on  several  different  occasions,  though  approaching 
most  closely  to  6*.  incRqiialiSf  also  retsemble  in  some  points  C. 
fusiformis.  They  approach  the  former  in  being  gregarious,  and 
only  rarely  subc^sespitose,  and  in  being  a  rich  orange;  and  the 
latter,  in  being  hollow,  and  in  having  spherical,  smooth  spores, 
Massee  laying  considerable  stress  on  the  warty  spores  of  C. 
iiuequalu.  Specimens  collected  under  moist  rocks,  on  the 
Hawkesbury  Ri\er,  in  November,  1914,  and  again  in  August, 
1916,  may  be  described  as  follows:— Clavate,  up  to  2|  inches  high, 
by  ^  inch  thick,  rich  salmon -orange,  the  salmon  tint  becoming 
more  evident  in  drying;  hollow,  the  inside  pallid  sal mony- whitish, 
the  outer  layer  darker;  sometimes  bursting  irregularly  at  the 
top,  with  yellowish  tips,  leaving  an  irregular,  trumpet  like  open- 
ing; spores  smooth,  spherical,  4-5'8/a  in  size;  basidia  with  four, 
occasionally  two,  sterigmata.  A  faint  apricot-smell.  Numerous, 
fine  specimens  were  collected  also  at  Narrabeen,  under  moist 
rocks,  on  January  1st,  1915.  There  are  also  specimens  in  the 
National  Herbarium,  Sydney,  collected  at  Berowra  by  Mr.  A.  H. 
S.  Lucas,  in  July,  1914,  which  were  of  a  rich  salmon  pink  colour 
at  first,  changing  to  rich  cream. 
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Clavaria  ROSEA  FHes. — At  Mosman,  Sydney,  in  June,  1 
and  at  Neutral  Bay,  in  June,  1916,  we  came  upon  many  sj 
mens  of  a  salmon-pink  Clavaria.  These  agree  with  the  desc 
tion  of  C.  roseaf  save  that  the  spores,  instead  of  being  2  or  3 
size,  are  6  x  3*6fA.  The  following  is  the  description  of  our  s] 
mens : — Up  to  2\  inches  high,  slender,  somewhat  fiexu 
attenuated  both  ways  from  the  middle,  sometimes  rather  br 
ened  or  ribbon-like,  coral-red  or  rosy-pink,  often  pruinose  afa 
when  buried  amongst  leaves  with  a  whitish  base,  solid,  i 
bright  coral-red,  gregarious  amongst  leaves  under  shrubs.  T 
are  also  specimens  in  the  National  Herbarium  ftrom  Pensh 
(KCheel;  May,  1901);  Mount  Victoria  (A.  G.  Hamilton;  Ma 
1910);  Botanic  Gardens,  Sydney  (E.  Bennett;  January,  190] 

Clavaria  aurantia  Cooke  &  Massee. — Specimens  collet 
under  rocks,  at  Neutral  Bay,  in  June,  1916,  may  be  describe 
follows: — Clavate,  1^  inches  high,  occasionally  slightly  for 
at  the  tip,  often  with  one  or  two  furrows  longitudinally,  usu 
a  little  twisted,  bright  clear  egg-yellow,  apricot-smell  w 
crushed  [spores  not  seen].  We  have  also  collected  it  in  the  si 
situations  and  place,  in  June,  1912,  and  June,  1913. 

Calocbra  gubpinioidks  Berk. — This  species  seems  comn 
on  rotten  wood.  We  have  specimens  from  the  Hawkesb 
River,  and  from  Mt.  Lofty,  near  Adelaide.  Spores  8-3-12  x . 
5'5/A. 

Calocbra  cornba  Fries. — Terrigal,  June,  1914.  Spo 
8  5  X  3  5/*. 

Calocbra  stricta  Fries. — Gosford  (Darnell-Smith;  Augi 
1915). 
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FURTHER  RESEARCHES  UPON  THE  PROBLEMS  OF 
THE  RADIAL  AND  ZYGOPTERID  SECTORS  IN 
THE  WINGS  OF  ODONATA,  AND  UPON  THE 
FORMATION  OF  BRIDGES. 

By  R.  J.  TiLLYARD,  M.A.,  B.Sc,  F.L.S.,  F.E.S.,  Linnkan 
Maclbay  Fellow  op  the  Society  in  Zoology. 

(Six  Text-figures.) 

My  previous  studies  upon  the  problem  of  Dragonfly  wing- 
venation  (2, 8)  have  conclusively  shown  that  the  sub-Order 
Zygoptera  differs  from  the  Anisoptera  in  possessing  no  sector  to 
the  radial  trachea.  The  latter  is  straight  and  unbranched  in 
the  Zygoptera.  The  place  occupied  by  Rs  in  the  Anisoptera, 
viz.,  between  M,  and  M,,  is  filled  in  the  Zygoptera  by  an  addi- 
tional trachea  branching  off  from  M.  This  I  have  termed  the 
Zygopterid  sector,  Ms.  As  the  imaginal  wing-venation  has  to 
be  interpreted  by  means  of  the  precedent  tracheation  of  the 
larval  wing-sheath,  I  have  logically  applied  the  same  terms  to 
the  venation. 

Now,  in  a  former  paper  (2),  I  indicated  one  genus,  Neosticta^ 
which  might  possibly  prove  an  exception  to  the  above  rule.  In 
the  wings  taken  from  a  larva  of  this  genus,  I  thought  that  I 
could  distinguish  a  true  trachea  Rs.  The  pigmentation  of  the 
wing-sheath,  however,  was  so  dense,  and  the  specimen  so  far 
advanced  towards  metamorphosis,  that  the  decision  had  to  be 
held  in  suspense,  pending  the  discovery  of  more  material.  Since 
that  time,  I  have  carefully  examined  a  large  number  of  larval 
wings  of  genera  belonging  to  all  three  Zygopterid  families 
{CalopterygidcBy  Lestida,  and  Agrionidce)  without  discovering  a 
single  exception  to  the  rule  stated  above,  viz.,  that  R  is  un- 
branched in  Zygoptera.     Thus  it  became  more  than  ever  im- 
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portant  that  the  doubt  concerning  Neosticta  should   be  cleai 
up. 

Unfortunately,  Neosticia  is  a  rare  genus,  the  larvse  >>eing  01 
obtainable  from  one  locality,  Heathcote,  twenty-one  miles  f^oi 
of  Sydney.  These  larvae  are  rock-dwellers,  somewhat  resembli 
those  of  Diphlehia^  but  much  smaller,  and  possessing  two- joint 
caudal  gills.  They  live  in  the  deep  pools  of  clear  cold  water 
Heathcote  Creek  and  the  Woronora  River,  and  are  only  to 
got  by  hauling  rocks  out  of  these  recesses. 

Thanks  to  the  kindness  and  energy  of  Mr.  F.  W.  Carpent 
M.A.,  Science  Master  at  Sydney  Grammar  School,  I  was  enab] 
to  obtain,  in  August  last,  five  well-grown  larvw  of  A'eogtii 
canescens  from  Heathcote.  Four  of  these  were  in  excellent  c< 
dition  for  study,  having  only  recently  entered  the  last  lar^ 
instar.  The  fifth  was  more  advanced,  being,  in  point  of  fact, 
almost  exactly  the  same  stage  as  the  one  previously  examined. 

A  preliminary  examination  of  one  of  the  cut-ofif  wings  of  tl 
last  larva  showed  that  it  closely  resembled  the  one  studied  a 
figured  in  my  previous  paper  (2,  PI.  xiii.,  fig.4).  The  pigmen' 
tion  was  very  dense,  and  there  was  the  same  appearance  of  ] 
descending  from  R  as  before.  However,  when  this  conditit 
was  studied  under  strong  transmitted  light,  it  was  at  once  se 
to  be  due  to  the  cuticularisation  of  the  wing-sheath,  a1rea< 
noticed  by  me  in  the  case  of  Diphlehiaiz,  p. 227).  There  was  1 
sign  of  the  presence  of  a  trachea  Rs  at  all. 

Turning  then  to  the  less  advanced  larvw,  it  was  an  agreeab 
surprise  to  find  that  the  dissected -off  wings  were  moderate 
transparent,  so  that  the  tracheation  could  be  easily  followed  o^ 
in  detail.  All  four  wings  of  each  of  the  four  larvse  were  car 
fully  studied.  Of  the  sixteen,  fourteen  agreed  exactly  with  tl 
results  obtained  for  all  other  A^ioiiidef,  viz.,  R  is  simple  ar 
uubranched,  and  Ms  arises  from  the  main  stem  of  M  betwe< 
M,  and  M3.  The  other  two  wings  (one  being  a  right  fore  win 
the  other  a  right  hindwing;  showed  a  peculiar  aberration,  tl 
origin  of  M,  having  become  shifted  on  to  Ms  near  its  base.  Th 
peculiarity  at  once  struck  me  as  being  of  the  utmost  important 
as  evidence  of  the  true  nature  of  bridges  and  oblique  veins,  ai 
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will  be  dealt  with  fully  later  on  in  this  paper.  The  normal 
tracheation  is  shown  in  Text- fig.  1,  the  aberration  in  Text-fig.4. 

Having  thus  satisfied  ourselves  that  Neosticta  is  in  line  with 
all  other  Zygoptera  in  possessing  an  unbranched  radius  and  a 
Zygopterid  sector,  Ms,  arising  from  M  or  one  of  its  branches, 
let  us  now  review  the  whole  question  at  issue.  This  is  a  very 
fundamental  one,  and  may  l)e  put  as  follows  : — 

1$  the  Zygttpterid  sector^  iff,  homologous  foiih  the  Radial  Sector. 
HSf  of  AninopUtra^  or  merely  analogous  with  it  ? 

In  a  previous  paper  (8),  I  contended  that  the  two  were  not 
homologous.  No  rebuttal  of  the  evidence  there  adduced  has 
appeared  in  print;    but  I  have  received  numerous  criticisms, 


Text-fig.  1. 
Normal  tracheation  of  larval  wing  of  XeoAticta  caneMcena  Tillj'ard. 

ranging  from  a  complete  acceptance  of  my  views  ( Dr.  F.  Kis), 
down  to  an  absolute  unwillingness  to  agree  with  them,  in  spite 
of  the  evidence  I  have  selected  Dr.  P.  P.  Calvert's  criticism 
as  a  very  fair  statement  of  the  case  in  favour  of  the  homology 
between  Rs  and  Ms.     He  writes  as  follows : — 

**If  M],  M,,  M„  and  M4  are  homolbgous  in  Zygoptera  and 
Anisoptera,  as  you  say  on  p.224  (8),  is  there  not  something  mwe 
than  the  analogy  between  the  Anisopterau  Rs  and  the  Zygopteran 
.Ms  which  you  recognise  on  the  same  page?  If  Zygoptera  and 
Anisoptera  had  a  common  origin,  must  not  Ms  and  Rs  have 
come  from  one  and  the  same  primitive  trachea?  If  this  be  the 
case,  then  the  distinction  between  Ms  and  Rs  is  really  not  such 
a  fundamental  one  after  all.  If,  on  the  other  hand,  Anisoptera 
and  Zygoptera  had  not  a  common  ancestry,  then  the  apparent 
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homologies  of  the  other  tracheee  are  only  the  result  of  c 
vergence  (a  position  I  can't  admit),  and  Ks  and  Ms  are  rei 
quite  different  things.  I  should  be  glad  to  have  your  expla 
tion  of  these  difficulties  (as  they  seem  to  me)/' 

Now  this  is  a  very  lucid  statement  of  the  case,  and  one  ^ 
which  I  must  confess  great  sympathy.  Like  Dr.  Calvert,  I  co 
not  for  a  moment  admit  that  Anisoptera  and  Zygoptera  had 
common  ancestry,  though  I  would  hold,  perhaps,  that  the  cleav 
between  them  is  greater,  and  that  the  common  ancestry 
further  back  in  geological  time,  than  Dr.  Calvert  may  be  ] 
pared  to  grant.  For  this  reason,  I  felt  that  the  researc 
which  I  had  carried  out  could  not  be  left  in  their  present  st 
Having  satisfied  myself  that  Keosticia  (the  only  doubtful  gee 
falls  into  line  with-  all  the  rest,  I  was  spurred  on,  by 
Calvert's  very  reasonable  statement  of  the  case,  to  investi^ 
the  whole  problem  as  fully  as  possible,  so  as  to  review  the  wl 
evidence,  and  to  come  to  some  definite  conclusion. 

In  order  to  delimit  the  problem,  let  me  state  clearly  at 
start  that,  as  far  as  I  can  see  it,  we  have  actually  two  cogn 
problems  to  deal  with.  The  first  of  these  concerns  the  relati 
ship  between  trachea  Rs  and.^racA^a  Ms,  the  second  that  betw( 
vein  Rs  and  vein  Ms.  As  we  shall  see  in  the  sequel,  these  X 
problems  may  very  well  lead  to  different  results. 

Leaving  aside  altogether  the  question  of  palseontological  < 
dence,  which  cannot  be  admitted  into  this  problem  satisfactor 
owing  to  the  complete  absence  of  the  tracheational  interpretat 
of  fossil  vein-formations,  I  have  classed  the  available  evidei 
under  three  main  headings  : — 

(1)  The  structured  evidence.  By  this  I  mean  the  evidei 
obtained  from  a  study  of  the  wing-tracheation  of  the  last  lar 
instar,  and  the  interpretation  of  the  corresponding  imagii 
wing- venation. 

(2)  The  ontogenetic  evidence.  This  is  the  evidence  obtair 
from  the  tracheation  of  the  wings  of  the  developing  larva,  fr 
the  earliest  examinable  stage  up  to  the  last  instar. 

(3)  The  evidence  from  Bridges  and  Oblique  Veins.  The  ct 
nection  of  these  structures  with  the  problem  in  hand  is  not,  p 
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haps,  at  Hrst  evident.  Actually,  they  assume  a  position  of 
immense  importance,  and  must  be  fully  dealt  with  if  the  problem 
is  to  be  solved. 

I  propose  now  to  take  these  three  kinds  of  evidence  in  full, 
and  to  draw  definite  conclusions  from  them. 

1 .  The  Structural  Evidence,     (Tex  t-figs.  1,3). 

We  may  best  marshall  this  by  gathering  together  all  the 
results  of  wing-tracheational  studies  by  different  students  of  the 
Order,  and  arranging  them  in  tabular  form.  I  have  before  me 
the  published  results  of  Professor  Needhani(l)  and  myself  (2,  3), 
together  with  the  beautiful  jseries  of  photographs  taken  by  Dr. 
Ris  from  the  larvae  of  LibeUula,  Caiopt&ryx  {Z,  Plate  xxxiv.),  and 
Ischnura.  No  doubt  other  students  have  examined  other  genera; 
but,  as  their  statements  have  not  been  published,'  they  cannot 
be  here  included. 

The  point  to  notice  is  that  the  evidence  is,  without  a  sinyle 
exception^  in  favour  of  the  view  that  trachea  Rs  in  Ani»aptera  is 
not  homologous  with  trachea  3/s  in  Zyyoptera.  It  follows  also 
that,  if  the  veins  Rs  and  Ms  in  the  imaginal  wing  are  laid  down 
in  their  entirety  upon  the  previously  existing  trachea*  Rs  and 
Ms  respectively,  then  vein  Rs  in  Anisoptera  is  not  homoloyous 
with  vein  Ms  in  Zygopiera.  This  second  conclusion  must  not, 
however,  be  accepted  without  a  fuller  examination  of  the  inter- 
play of  tracheational  and  venational  developmental  forces,  which 
are  discussed  later  on,  on  p.&79. 
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The  following  table  exhibits  the  results  obtained  : — 
Table  of  Genera  examined  for  Wino-Trachratton. 
(N  =  Needham.  R  =  Ri8,  T  =  TiUyard.) 


ZViJOI-TERA. 


R  simple  and  unbraiiohecl. 
An  extra  trachea,  the  Zygopterid 
Sector  Ma,  developed  from   M  be- 
tween M,  and  M,. 

Families  Caloptkryoid^  and 

AUKIONIDAC. 

Ms  arises  from  the  main  stem  of  M. 
*Diphlebia  (T) 
*CaiopUryx  (R) 

Ne.of*t%cta  (T) 

laosticta  (T) 
*Aryiolestts  (T) 
*Iwhnura  (R  and  T) 
*CaIiayrion  (T) 

AuMtro€Lgrum  (T) 

Family  Lestidas. 
Ms  arises  from  M.  near  its  base. 
*Synltstts  (T) 

Lt$tts  (N) 
* AustrottHttB  {T) 


Total  genera  examined  :  11. 


Anisoptkra. 


R  once  branched,  the  branch  b 
the  Radial  Sector  Ra,  which  crc 
M^  and  M2,  so  as  to  come  t< 
l>etween  M,  and  M,. 

Family  .(^SscHNiDit:. 

LaiUhts  (N) 

AuatroyomphuM  (T) 

Hftmifjomphwi  (T) 
,  CorduieyaMtr  (N) 

Dendroifschna  (T) 
•^AV/iwa  (T) 

i4nax  (N  and  T) 

Family  LiBELi.ULiDiK. 
•Synthemia  (T) 

Didymops  (N) 

A  tiMtrocorditlia  (T) 

CardiUephya  (T) 
^Hemicordtdia  (T) 
*Libellida  (N  and  R) 

Orthetrutn  (T) 

Diplacodes  (T) 
Total  genera  examined  :  16. 


2.  The  Ontogenetic  Evidence.     (Text-fig. 2). 
In  the  table  given  above,  the  genera  marked  *  are  those 
which  more  than  one  larval  instar  has  been  examined.      In 
Zygoptera,  it  has  not  been  possible  to  examine  more  than 
four  \a.st  larval  instars  (which  I  have  done  in  Austrolestes)^  ow 
to  the  delicacy  of  the  trachece.     In  the  earliest  eocaminable  sU 
R  is  simple  and  unbranched  in  Zygoptera,  and  remains  so  uf 
the  last  larval  instar.      Very  different  is  the  case  with  the  j 
isoptera,  in  which    Needham(i,  Fig.l)  has  shown  that,  at 
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earliest  ezaminRble  stage,  R  is  Btronglv  and  rlefinitely  hranched 
(Text-fig. 2,(1 ).     At  a  later  stage  (tlie  exact  instar  is  not  noted. 


Text-tig.'2. — OiitO(!eiielit  Htft(!«a  in  the  <t(ivi.'lopiiieiil  of  the  liirvat  winfc- 
troclieatiuii  in  Otlotwtn.  a,  ilom/iliii',  vi-ry  mrly  ntanc,  1  mm.  Winn; 
h,  aomphv,  Ulcr  nta(;c,  .Initn.  wiiiK,  Hk  bvtweeii  M,  Hriil  M,  ;  e. 
aomphu-,  last  krval  BtAge,  Kh  aurww  M,  mid  M,,  ati<t  brklcc  (/ir) 
indicated;  d,  LiM/ii/a,  very  early  Hlugu,  t|*M  mm.  win){,  Kg  already 
ncrOBS  M,  and  M, .  a-c,  after  Needliani;  d,  drawn  from  a  photu' 
micrograph  lakeii  i>y  Ur.  F.  Kin. 
l>ut  it  would  appear  to  be  the  last  but  three),  Necdham  shows  Rs 
thrown  over  U,_,  just  before  it  divides  into  M,  and  M,,  and  then 
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crossing  M,  again  so  as  to  lie  between  M,  and  Ms(Textrfig.2 
At  the  latest  stage  (Text-fig. 2,c),  Ks  is  thrown  m cross  both 
and  M,,  so  as  to  lie  between  M,  and  M,. 

Dr.  Ris  has  photographed  (Textfig.2,rf)  the  triangular  vi 
bud  in  a  very  early  stage  of  Libellula  (this  would  appear  to 
one  instar  earlier  than  Needham's  earliest  stage,  since  the  w 
is  only  0*8  mm.  long,  and  definitely  more  triangular  in  shi 
than  Needham's  wing  of  Gomphum,  which  was  1  mm.  long)  T 
shows  Rs  already  crossing  both  Mj  and  M,!  I  find  the  sa 
result  in  the  earliest  stages  of  I/emicordulia.  But  we  mi 
remember  that  the  Libellulidm  are  far  more  specialised  t)] 
Gomphus.  The  latter  (if  Needham's  observations  are  corrc 
and  I  see  no  reason  to  doubt  them)  has  preserved  the  ontogene 
stages  in  detail;  the  former  reaches  the  final  condition  of 
while  the  wing  is  yet  very  small. 

We  see,  then,  that  the  ontogenetic  evidence  supports  i 
structural  evidence,  but  with  greater  force.  Hoiv  cau  a  tracl 
which,  in  the  earlieii  examinable  larval  staye  of  Anisojttera,  t 
branch  of  R  not  even  crossing  M  at  all,  and  which  orUy  retiches 
final  position  (in  Gomphus)  by  two  successive  changes,  be  home 
gous  with  the  branch  of  M  which  is  present  in  a  fixed  jxfsiti 
(between  J/j  aiid  M^)  in  Zygopt^ra  fi^om  the  earliest  exatnifia 
stage?  One  must  either  accept  the  proof  as  definitely  against  t 
homology,  or  deny  one's  belief  altogether  in  the  Biogenetic  La 

We  must  conclude  then,  both  on  the  structural  and  on  t 
ontogenetic  evidence,  that  trachea  Hs  of  Anisttptera  i«  not  hoti 
logons  with  trachea  Ms  of  Zygoptera. 

3.  The  Evidence  from  Bridges  and  Oblique  Veitxs. 

We  have  now  to  approach  very  cautiously  the  crux  of  t 
whole  problem,  viz.,  whether  we  have  been  correct  in  mainta 
ing  that  the  imaginal  veins  Ms  and  Rs  are  wholly  laid  doi 
upon  the  preceding  tracheae  Ms  and  Rs  respectively,  or  whetl 
they  may  not  have,  in  special  cases,  a  more  composite  origin. 

Thus  we  have  to  deal  with  a  question  that  is  even  more  fun< 
mental  than  the  point  immediately  at  issue,  viz.,  the  interacti 
of  the  two  great  forces  whose  interplay  has  moulded  the  Odoni 
wing  from  the  very  start.     These  are,  the  force  of  trcLchecUiof 
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development^  which  is  mainly  coDcerned,  throughout  larval  life, 
with  supplying  each  cell  of  the  developing  wing  with  sufficient 
oxygen,  and  the  force  of  vevational  dev^iojmtenty  which  is  con- 
cerned only  with  the  final  pnNluction,  at  metamorphosis,  of  an 
imaginal  wing-plan  best  suited  to  withstand  the  strains  and 
stresses  of  flight.  Both  these  forces,  in  the  evolutionary  scheme, 
aim  at  perfection.  But,  as  they  are  at  any  rate  to  some  extent 
antagonistic  the  final  result  must  be  a  compromise.  This  com- 
promise is  l>est  seen,  in  the  imaginal  venation,  in  the  formation 
of  hridyes  and  oblique  tvji/w — structures  which,  we  may  well 
believe,  are  not  wanted  at  all  to  ensure  perfection  of  flight,  but 
which  have  been  forced  upon  the  imaginal  pattern  owing  to  the 
trend  of  tracheational  development.  On  the  one  hand,  the 
tracheational  scheme  appears  early  in  the  developing  larval 
wing;  one  might  almost  imagine  that  the  forces  controlling  it 
must  have  had  everything  their  own  way,  and  that  the  imaginal 
pattern,  when  first  laid  down  in  the  wing  of  the  last  larval 
instar,  must  be  abso^itely  dependent  upon  it  On  the  other 
hand,  in  spite  of  the  long  start  gained  by  the  tracheational 
forces,  can  we  doubt  that  it  is  the  imaginal  wing-plan  which 
must  be  aimed  at  all  along?  For,  if  this  be  not  attained  suc- 
cessfully, the  type  would  be  weak  in  flight,  and  would  soon  die 
out. 

It  is  just  here  that  we  have  to  study  intensely  the  problem 
of  bridges  and  oblique  veins.  Professor  Needham  s  now  famous 
discovery  and  explanation  of  the  bridge-veins  in  Odonata  is 
well-known,  but  needs  to  l>e  shortly  summarised.  In  the 
Anisoptera,  the  bridge  is,  according  to  him,  a  '*  brace  evolved 
out  of  the  boundaries  of  ordinary  cells,"  in  order  to  **correct  the 
mechanical  weakness  of  the  unilateral  fork '(I*  p.755),  (i.e.,  the 
fork  represented  in  the  imaginal  venation  by  the  point  of  de- 
parture of  Hs  from  M,  at  O).  Text-fig. 3  will  explain  Needhanrs 
view  of  the  formation  of  the  bridge. 

In  Needham's  view,  aLso,  the  bridge  is  a  ** trunk  secondarily 
develofyed  to  connect  the  radial  sector  with  vein  M,_.j.''  (1,  p.71 1}. 

I  think  that  all  students  of  Odonata,  including  myself,  have, 
up  to  the  present  time,  accepted  these  statements  without  ques- 
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tioii.  My  views,  however,  have  now  undergone  a  change,  01 
to  the  fact  that  I  have  recently  seen  a  bridge  formed  in 
Odonata,  as  it  were  under  my  very  eyes,  and  the  pro<:esB  < 
not  agree  with  Needham's  dictum.  I  refer  to  the  aberrant 
dition  which  I  discovered  in  Xeoitieta,  and  which   is  figures 
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T»xt'fif(.3. — Formation  of  bridBe  lUr)  and  oblique  vein 

( UMhilidi').  a,  Trocheatiun  of  wiriK  at  last  larval  inatar.  h,  L 
I'CBponding  imaginal  venatiuii. 
Text-fig.4.  Here  is  the  case  of  a  genuR  in  whith,  apart  from 
extreme  reduction,  the  venational  plan  is  Gim|)le  and  primiti 
Ordinarily,  no  bridge  is  present.  Owing  to  tlie  extreme  narr< 
nefis  of  the  wing,  Af,  lies  for  tnoat  of  itt  length  vrny  clote  ntu 
Ml.  In  ihe  aberration,  M,  becomes  hitched  on  to  Ub,  i 
gradually,  by  progression  distad  along  M  towards  Ms,  but  ) 
taltntn.  And  t/u  imagined  wing-venation  keeps  its  origin 
potition,  in  the  j'ltrm  of  the  bridge  (6rj,  clearly  viiible  at  a  p 
ment  band. 

Searching  through  a  long  series  of  imagines  of  A'eotttcta,  I  1 
able  to  Knd  two  wings  which  have  clearly  been  derived  fn 
this  aberrant  tracheal  condition.  In  both,  the  change  in  t 
position  of  M,  basally  is  betrayed  by  the  shortening  and  slig 
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obliquity  of  the  cross- vein  usually  in  this  position.  The  cross- 
vein  has,  in  fact,  become  (m  oblique  rein,  and  the  proximal  part 
of  M.^  has  become  a  bridge,* 

Now,  with  this  example  of  how  a  bridge  may  be  formed  for- 
tuitously before  us,  we  must  ask  ourselves  whether  Needham  was 
right  in  determining  the  bridge-vein  as  a  secondary  formation. 


Text-fig.  4. — Aberrant  tracheation  of  larval  wing  of  Xeottticta  caneKtns 
Tillyard.  Mj  has  l)een  captured  ptr  naftnm  by  Ms.  Original 
cour.sc  of  iNiRal  part  of  M3  persisU  in  the  imaginal  venation  as  a 
bridge  {/ir). 

Is  it  not  more  rational,  after  all,  to  see  in  the  bridge-vein  the 
original  basal  part  of  a  main  vein^  while  the  oblique  vein  is  the 
sign  that  the  tra/iheatian  has  become  specialised,  Jiet  us  examine 
the  two  well-known  cases  of  Bridge-formation  in  Odonata  in 
this  new  light : — 

{a)  The  long  h^ge  of  Lestidn,  If  this  new  view  be  correct, 
the  Lesiida^  must  be  derived  from  ancestors  in  which  M,,  Ms, 
M;,,  and  M4  all  came  off  separately  from  M.  Owing,  however, 
to  progressive  narrowing  of  the  wing,  Ms  must  have  come  to  lie 
close  under  M,  at  a  point  near  its  base.     Finally,  trachea  M, 

*  It  Rhould  be  carefully  noted  that  this  aberration  has  nothing  to  do 
with  the  long  bridge  of  Lt^titUf,  which  is  caused  by  Ms  becoming  attached 
to  M«. 
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must  have  captured  trachea  Ms  per  salintn  just  in  the  same  i 
that  trachea  Ms  has  captured  trachea  M,  in  the  Aetwii 
aberration,  leavivy  th>  origincd  based  portion  of  vein  Ms  exist 
as  the  lo7uj  bridge^  while  the  new  base  of  Ms  became  the  oblu^ 
vein. 

The  fact  that,  in  Sy^Uestes,  the  oblique  vein  cannot  always 
determined,  is  evidence  in  favour  of  this  view.  If  a  lai 
number  of  larvae  were  to  be  examined,  may  not  some  of  th( 
still  possess  the  original  tracheation  in  one  or  more  wings?  T 
imaginal  venation  from  such  a  wing  would  lack  the  oblique  ve: 

It  becomes  necessary,  also,  on  this  new  view,  to  examine  t 
earliest  wing-buds  of  the  Lestidte,  with  a  view  to  determining  t 
origiiud  position  of  trachea  Ms  with  respect  to  M,  as  shown  1 
the  ontogenetic  evidence.  Such  an  examination  I  hope  to  car 
out  later  on. 


Text-fif?..5. — Formation  of  the  t%vo  oblique  veinR  (O, ,  Oj)  in  Cordfi/tgtiMi 
Ms?,  tlie  trachea  which,  it  is  suggested,  was  originally  Ms,  and  h 
been  captured  }icr  Holtum  by  Rs.     Adapted  from  Needham. 

(6)  The  bri'lge  of  Anisopfera.     In  this  case,  any  question 
Rs  having  become  hitched  to  M^  per  saltum  cannot  be  enU 
tairied,  owing  to  the  fact  that  the  ontogenetic  evidence  is  abc 
lutely  against  it.     We  must  either  accept  Needham's  view 
this  bridge  as  correct  —i.e.,  it  is  secondarily  formed  to  strengthi 
the  unilateral  fork     or  we  must  seek  for  some  other  explauatio 

It  is  well  known  that,  in  the  subfamilies  CordtdeyastriruB  ai 
Petalutinte  (the  two  most  archaic  subfamilies  of  the  Anisopten 
there  are  two  oblique  veins  present  (Text-fig.5,  O,,  O,).      This 
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due  to  tlie  fact  that  trachea  lis  in  these  forms  is  itself  branched. 
Xow,  unfortunately,  we  do  not  know  the  ontogeny  of  the  larval 
win«^  in  these  subfamilies.  The  suggestion  I  would  make  is 
that,  in  these  archaic  forms,  we  have  trachea  lis  and  trachea 

-N 


Text-H;^.t). — Su;;;^i.'st*Mi  phyloj^rny  of  the  ()<I«»imti>  wiiij^  in  the  rej^ioii  of 
nwlius,  media,  ciiid  brdiicheK.  fi,  arehaicr  AueeKtAH*  of  ZygopterA  And 
AniHoptera;  ''i-'/|,  pliylo^^ciij'  of  Zygupt^jra;  /*, ,  refhictioii  «>f  Rh; 
fj,  loKs  of  Kh—  AftifafM)tfft(frioiiint  Htage;  r/,,  capture  of  Ms  per 
HtUtum  hy  M„  —  Ltniul  staj^e  ((»nginal  course  of  vein  Ms  preserved  as 
the  hri<l;;e  lirm  the  imaj^inal  venation);  ft^-f^y  phyhigeny  of  An- 
isoptera:  '*, ,  Rs  crosses  M,  (r/'.  Text-fiy;.2'>);  (•« ,  Rs  cn)88e8  M,  and 
My:  r/,,  Rs  captui-es  Ms  }Mr  ftftJtitm  {*:/.  Text-Hg..>);  t-,,  Ms  sup- 
pressinl  (the  original  counse  of  vein  Ms  preserved  as  the  bridge  Hr 
in  imaginal  venation). 

Ms  both  present,  and  that,  in  the  last  larval  instar,  the  latter 
trachea  liecomes  hitched  on  to  Us,  just  as  M,  became  hitched  on 
to  Ms  in   the   Neosticla  aberration.     In    that  case,  the  whole 


d84 


ttAblAL    Ai^TD   2TG0PTEKlt>   SECTORS,  <feC., 


bridge,  from  its  origin  basal ly  on  M  up  to  the  second  oblk 
vein  0„  represents,  in  the  venation,  the  original  Zygopte 
sector  Ms,  with  the  oblique  vein  Oi  standing  upon  it  to  mi 
the  point  where  trachea  Ms  has  been  captured  by  trachea  i 
The  vein  continuing  the  bridge  is  the  true  Rs,  of  which  a 
O,  must  be  an  essential  part. 

The  above  explanation,  as  it  seems  to  me,  offers  the  only  so 
tion  possible  in  favour  of  a  partial  homology  between  veins 
and  Ks,  as  now  present  in  the  wings  of  Odonata.  Text-fij 
would  show,  on  this  supposition,  the  two  lines  of  developm< 
leading  to  Zygoptera  and  Anisoptera  respectively.  For  ( 
common  ancestor,  we  should  have  to  postulate  a  form  possessi 
both  a  true  Ks  and  a  true  Ms  (Text-fig.6,a).  From  this,  t 
Zygoptera  would  be  derived  V)y  reduction,  Rs  being  entin 
eliminated.*  The  Anisoptera,  on  the  other  hand,  would 
derived  from  the  ancestral  form  vii  the  PetcUura-Corduleyas 
stage,  trachea  Ms  being  first  of  all  captured  by  Rs,  as  in  thi 
forms,  and  then  entirely  eliminated;  while,  in  the  imagines,  1 
short  Anisopterid  bridge  would  remain  as  the  tt'ue  vein  J/s,  a 
therefore  homologous  with  the  long  bridge  of  Lestidff,  and  a 
with  the  basal  part  of  Ms  in  the  CalopterygicUe  and  Agrianidc 

This  might  be  exhibited  as  follows  :  — 


Trachea 

Zyi»»i 

CnlojtteryifiiVp  f 
Afjrionidof, 

present,  attached 
U^  M 

TKRA. 

1 

IjC^tidn-. 

1 

present,  captured' 
by  M  « 

Anisoptkra. 

or 
Vein. 

PetaJnriwe  -f                  fJth 
CordtiJrtja-Mfriufr,      Kuhfani 

Trachea  Mh 

present,  captured    a)>8ent 
by  R« 

Trachea  R« 

absent 

absent                    1 

present                     present 

Vein  Ms... 

present  in  full 

present  in  full 
(l)asjil  portion  — 
lonj;  bridj^e) 

present(  —  brid>;e) 

present 
(-bri 

Vein  Kk  ... 

absent* 

aKsent* 

present,  fnmi  O^     present 
to  win^-marxin      '  O  to  wi 

t 

margin 

The  new    view  of  Bridj^e-formation,  embodied   in    the   abc 


*  Unless,  indeed,  the  subncKlal  vein  itself  be  the  i*eniainK  of  lit*. 
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discussion  and  table,  mav  be  briefly  contrasted  with  the  older 
(Needham^s)  view  as  follows  : — 

(1)  Needham's  view  .-—When  the  fusion  or  crossing  of  two 
main  trachese  causes  the  formation  of  a  unilateral  fork,  pre- 
ceded by  a  weak  area  not  possessing  a  main  trachea,  this  weak 
area  and  the  fork  are  secondarily  strengthened,  in  the  imaginal 
venation  only,  by  the  backward  development  of  a  strong  vein 
called  a  bridge.  The  base  of  the  unilateral  fork  persists  as  the 
oblique  vein. 

(2)  7'he  7ieuy  view : — When  the  fusion  or  crossing  of  two  main 
trachese  causes  the  formation  of  a  unilateral  fork,  preceded  by  a 
weak  area  not  possessing  a  main  trachea,  the  imaginal  venation 
does  not  follow  this  specialisation  in  the  tracheal  system,  but 
adheres  to  the  older  and  more  advantageous  venational  plan. 
Thus,  the  imaginal  vein  originally  present  persists  as  a  bridge 
along  that  part  of  the  wing  now  devoid  of  a  main  trachea.  The 
point  of  attachment  of  the  shifted  trachea  is  represented  in  the 
venation  by  the  oblique  vein. 

The  principal  argument  in  favour  of  the  new  view  seems  to 
me  to  be  this: -If  we  take  any  specialised  Odonate  wing,  in 
which  an  oblique  vein  is  present,  and  replace  the  oblique  vein 
by  an  ordinary  cross-vein,  then  the  venation  will  be  seen  to 
resemble  what  is  admitted  to  be  the  most  archaic  venational 
plan  for  the  sub-order.  For  instance,  if  we  cut  out  the  oblique 
vein  from  Lestes  or  SyrdesteSy  the  arrangement  of  R,  M  and 
branches  at  once  becomes  similar  to  that  of  the  archaic  Meya- 
podcLgrionincB,  in  which  no  oblique  vein  or  bridge  has  ever  been 
developed.  We  may  well  ask,  how  is  it  that  there  is  a  bridge 
developed  in  this  position  in  every  form  where  tracheational 
specialisation  has  set  in  ?  If  Needham's  view  be  correct,  then 
there  must  have  been  a  period  in  the  evolution  of  the  wing- vena- 
tion (before  the  bridge  became  fully  formed)  in  which  the  place 
of  the  bridge  was  taken  by  the  irregular  boundaries  of  polygonal 
cells  from  which  the  bridge  is  supposed  to  have  arisen.  Can 
anyone  maintain  that  such  a  weakened  imaginal  form  would 
have  been  able  to  hold  its  own  during  the  evolution  of  the 
bridge  ?     Or,  if  it  is  argued  that  the  bridge  was  formed  link  by 
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link,  as  the  trachea  moved  distad,  then  the  answer  is  that, 
NeosticUiy  we  see  a  bridge  formed  per  saltum^  and  there  is 
evidence  that  the  trachea  did  move  distad  gradually.  The  efl 
required  to  construct  evolutionally  such  an  immensely  Ic 
bridge  as  that  of  the  Leatidm  in  this  fashion  is  almost  inci 
ceivable.  Moreover,  as  a  support  to  the  unilateral  fork  at  (>, 
is  absurdly  misplaced.  One  would  have  expected  it  to  run  ba 
to  M  about  half-way  between  Ms  and  M,,  if  such  were  the  obji 
of  its  development. 

Further,  it  should  be  noted  that,  in  other  Orders,  the  forn 
tion  of  an  oblique  vein  through  tracheational  specialisation  d< 
not  involve  the  formation  of  a  bridge.  Thus,  in  the  forewing 
the  Myrmehontidoi  (h),  the  vein  M,  comes  oflf  from  Mj  by  mea 
of  an  oblique  vein,  but  it  is  continued  basad  by  Cuj,  and  not 
a  bridge- vein.  In  the  Odonata,  if  the  bridge-vein  be  Ms,  ai 
not  a  new  development,  the  position  in  an  analogous  one. 

Here  I  must  leave  this  fascinating  line  of  inquiry,  for  whi 
much  more  evidence  would  need  to  be  brought  forward  l>efo 
it  could  be  regarded  as  fully  established.  As  regards  the  nia 
argument,  concerning  the  supposed  homology  between  Ms  ai 
Rs,  the  position  may  be  summed  up  as  follows  : — 

1.  Trachea  Ms  is  not  the  homologue  of  trachea  Ks.  On  tl; 
both  the  structural  and  ontogenetic  evidence  are  overwhelmic 

2.  If  we  interpret  the  main  veins  solely  from  their  underlyii 
main  trachese,  it  follows  that  vein  Ms  is  not  the  homologue 
vein  Rs. 

3.  If,  however,  we  allow  that  the  venation  may  retain  tl 
archaic  plan,  while  the  corresponding  tracheation  becom 
specialised,  then  we  must  alter  our  view  of  the  significance 
bridges  and  oblique  veins.  In  that  case,  the  long  bridge 
Leatida  may  reasonably  be  regarded  as  the  original  vein  M 
In  the  case  of  the  Anisoptera,  the  bridge  may  also  represent  M 
while  the  vein  continuing  it  beyond  O  is  undoubtedly  Rs.  Thu 
the  baacU  portions  oi  the  veins  now  called  Ms  and  Rs  respective! 
would  be  true  homologues ;  the  distal  portions  (beyond  tl 
oblique  vein,  when  it  is  present)  are  never  homologous. 
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Thus  we  see  tliat,  und^tr  no  circumstances  can  tve  prove  veins 
Ms  and  Rs  to  he  amiplete  homologues.  And,  until  further  evi- 
dence canP  be  brought  forward  in  support  of  statement  No. 3 
above,  it  would  seem  advisable  to  retain  the  notations  Ms  for 
Zygoptera  and  Rs  for  Anisoptera  in  their  entirety. 
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Entomology,  i.,  Z-6{\9\^).- Geology:  Bulletin,  ix.,  3-18; 
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— (c)  **The  Contribution  of  Medical  Science  to  Medical 
Art  as  shown  in  the  Study  of  Typhoid  Fever,"  by  Dr.  F. 
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No.l(19l5-16).— T.pp.  and  Contents  of:  Series  xv.,  Vo 
Memoirs  i.-v.;  Vol.  v.,  Memoirs  i.-iii.;  Vol.  vi,,  Memi 
i.-ii.;  Vol.  vii.,  Memoir  ii.:  New  Series,  Vol.  ii.,  Mem< 
i.-v.;  Vol.  iv..  Memoirs  iii.-iv.(1915). 

Records,    xli.,  1-4;  xlii.,  1,  3-4;  xlv.,  3-4;  xlvii.,  1-2(1911-1 

Indian  Museum — 

Annual  Report,  1914-15(1915). 
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Records,   xi.,  1-6,  T.p.  &c.;  xii ,  1-3(1915-16). 

Oambrldfire,  England. 

Cambridgr  Philosophical  Sociktt — 
Proceedings,    xviii.,  4-6(1916). 
Transactions,    xxii.,  8-9(1916). 

Cambridge.  MtLBS. 

MusRUM  OP  Comparative  Zoology  at  Harvard  College  - 
Bulletin.   Ivii.,  4;  Ix  ,  10-12,  T.p.&c.(1916). 
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Royal  Society  op  South  Aprica  — 
Transactions,    v ,  2-5(1915-16). 

South    Aprican   Association    por    the    Advamckmbnt  op 
Science — 
South  African  Journal  of  Science,    xi.,  1-3,5-9;  xii.,  2-1  !> 
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South  Aprican  Museum — 
Annals,   xiv.,  2;  xv.,  3(1916). 
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ViDBNSKAPSSBLSKAPKT  I  ChRISTIANIA — 

Forhandlinger.    Aar  1914(1915). 

Skrifter.  i.  Mat.  Naturvid.  Klasse,  1914(1915). 

OinoinnatI,  Ohio. 

Cincinnati  Society  op  Natural  History — 
Journal,    xxii.,  1(1916). 

Lloyd  Library  — 

Bibliographical  Contributions,  ii.,  6-9(1915-16). 
Synopsis  of  Section  Apus  of  the  Genus  Polyporus.     By  C. 
G.  Uoyd(1915). 

Ooliimbus,  Ohio. 
Ohio  Acad.  Sci.  and  Biological  Club  op  the  Ohio  State 
University — 
Ohio  Naturalist,  xvi.,  1-8(1915-16), 
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Ohio  State  University   - 

University  Bulletin,    xx.,  15,  16,  20,  21,  23,  26,  27,  34, 
(1915-16). 

Oopenliafiren. 

ACADBMIK    ROYALN    DES    SciKNCES    BT   DK8    LeTTRRS    DK    Da 
MARK — 

Bulletin.    1915,  2-6;  1916,  1-2(1915-16). 

UNIVKRSITK'ra  ZOOLOGISKE   MuSEUM  — 

Danish  Ingolf- Expedition,   iii.,  4(1915). 
Daniuark-Ekspeditionen  til  Gro^nlands  NordcBstkyst,  11 

08.   iii.,  16,  19(1916). 
Saertryk  af  Mindeskrift  for  Japetus  Steeiistrup.    Nos.  x 

xxvii.,  XXX  (1914). 

Darwin,  N.T. 

Department  of   Mines  of  the   Northern   Tbrritoky 
Australia — 
Bulletin  of  the  Northern  Territory.    Nos.  10,  10 A,  11,12, 
(1914-15). 

Decatur,  111. 

American  Microscopical  Society— 

Transactions,  xxxiii.,3-4:  xxxiv.,  1,3,4;  xxxv.,  1-2(1914-1 

Dublin. 

Royal  Dublin  Society— 

Economic  Proceed ings.   ii .,  10-11(1915-16). 
Scientific  Proceedings.    N.S.  xiv.,  24-41,  T.p.Jkc;  xv.,  1- 
(1915-16). 

Royal  Irish  Academy — 
Proceedings.   Section  B.,  xxxii.,  9-12,  T.p.<fec  ;  xxxiii.,  1 
(1916). 

Edinburgh. 

Royal  Physical  Society  of  Edinburgh — 
Proceedings,    xix.,  9,  T.pJtc;  xx.,  1(1916). 

Royal  Society  of  Edinburgh — 
Proceedings,    xxxv.,  3,  T.p.tfec.(1915). 
Transactions.   I.,  2-4(1915-16). 
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Florence. 

SOCIBTA  EXTOMOLOGICA  ItALIANA — 

Bulletino.    xlvi.,  1914(1915). 

Formoea. 
Bureau  op  Productive  Industries — 
Tcones  Plan  tar  urn  Formosarum     v.(191.5). 

Oarrison,  N.T. 

American  Naturalist.  xlix.,Nos.587-f)88;l., 589-599(1 9 15*  16). 

Geneva- 

SociETB  DE  Physique  et  d^Histoire  Naturei.le  de  Geneve   - 
Memoires,  xxxviii.,  4-5(1915-16). 

Granville,  U.S. A. 

Denison  Scientific  Association — 

Bulletin  of  the  Scientific  Ijaboratories  of  Denison  University, 
xviii.,  pp.l.284(1915). 

Haarlem. 

Societe  Hollandaise  des  Sciences — 

Archives  Neerlandaises.   S6rie  iii.,  B.  ii.,  3(1915). 

Haffue. 

Nkderlandsche  Entomoloqische  Vereeniging  — 
Entoniologische  Berichte.    Deel  iv.,  85-90(1915-16;. 
Tijdschrift  voor  Entoinologie.    Iviii.,  Supplement;  lix.,   1-3 
(1915-16). 

Halifax,  N.S. 

Nova  Scotian  Institute  of  Science — 

Proceedings  and  Transactions,    xiii.,  3-4;  xiv.,  1;    191:2-13 
(1915). 

Hobart. 

Department  of  Mines — 

Geological  Survey  Bulletins.    Nos.21  and  Pocket  of  Maps, 

23  and  Pocket  of  Maps,  24(1915-16). 
Geological  Survey:  Mineral  Resources,  No.  i.,  Pts. 1-2(1 916). 

Royal  Society  of  Tasmania — 
Papers  and  Proceedings,  1915(1916). 


894  DOKAttOKs  Ain>  EZCfiAKOSS. 

Honolulu,  T.H. 

Bernick  Pauahi  Bishop  Museum — 
Memoirs,    iv.,  1(1916). 
Occasional  Papers,    vi.,  3(1916). 

IndianopoliB,  Ind. 

Indiana  Academy  of  Scibncb — 
Proceedings.    1914(1915). 

East  LansinfiT,  Mlcliigan. 

Laboratory  of  Bacteriology  and  Hyoiknk,  Michigan  Ag 
CULTURAL  College — 
Report  of  the  Bacteriologist,  1915(1915). 
Two  Separates :  '^Agglutination  Test  as  a  meaDS  of  stu< 
ing  the  presence  of  Bacterium  abortus  in  Milk/'  by  L. 
Cooledge;    ''Some  Factors  influencing  the   longevity 
Soil  Micro-organisms,"  «kc.,  by  W.   Giltner  and    H. 
Laugworthy  [Journ.  Agric.  Research,  v.,  Nos.  1 9-20]. 

London. 

Board  of  Agriculture  and  Fisheries — 

Journal  of  the  Board  of  Agriculture,  xxii.,  7-12;  xxiii.,  1 

(1915-16). 
leaflets  :  Nos.80,  100,  292,  293,  302,  307(1915-16)      Spec 

Leaflets,  Nos.23,  47,49-51,  57-59,61,62,65(1915-16). 

British  Museum  (Natural  History) — 
Catalogues  :  (a)  Freshwater  Fishes  of  Africa  (G.  A.  Boulc 
ger),  iii.(1915);  (6)  Lepidoptera  Phalsenae  (Sir  G.  Han 
son)  Supplement  Vol.  iii..  Text  and  Plates  (1911);  i 
Ungulate  Mammals  (R.  Lydekker),  iv.(19]5). —  Guide 
the  Fossil  Remains  of  Man(  191 5).— Revision  of  the  I< 
neumonidse  (C.  Morley),  Pt.  iv.(1915). 

Entomological  Society — 
Transactions.    1915,3-5;  1916,1(1916). 

Geological  Society — 

List,  July,  1916(1916). 

Quarterly  Journal.   Ixxi ,  2-3(1916). 
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LiNNEAN  SOCIETT — 

Journal.     Botany.  xJiii.,  289-291(1915  16;.  Zoology,  xxxi., 
210,  T.p.&c  ;  xxxii.,  2*20,  221,  T.p.Ac;  xxxiii.,  222(19J5 
16). 

List  of  the  Society,  1915-16(1916). 

Proceedings,  127th  Session,  1914-15(1915). 

Transactions.  Second  Series.  Botany ^y'\\\.^^(\^\b).  Zoology. 
xi.,  13;  xvii.,  2(1916). 

Royal  Botanic  Gardens,  Kew« — 

Bulletin  of  Miscellaneous  Information,  1915(1915). 
Hooker's  Icones  Plan tarum.  Fifth  Series,  i.,  3(1916).    From 
the  Benlham  l^ruslees. 

Royal  Microscopical  Society — 
Journal.    1915,5-6;  1916,  1-4(191516). 

Royal  Society — 

Philosophical  Transactions.    Series  B.    ccvi.  334;  ccvii,  335- 

347;ccviii.,  348-340(1915-16). 
Proceedings.    Series  B.  Ixxxix.,  61 1-616(1915-16). 

Zoological  Society — 
Abstract  of  Proceedings.    Nos.  148-1 59(1 91 5-1 6). 
Proceedings.    1915,  1-4;  1916,  1-2(1915-16). 
Transactions.   xx„  13-17,  T.p.&c;  xxi.,  1(1915-16). 

Madrid. 

Real  Sociedad  Espanola  de  Uistoria  Natural— 
Boletin.    xv.,  6  10;  xvi.,  1-2,  5-6(1915-16). 
Memorias.    viii ,  8;  x.,  2,  3,  5(1915-16). 

Manchester. 

Manchester  Literary  and  Philosophical  Society— 
Memoirs  and  Proceedings,    lix.,  2:  Ix.,  1-2(1915-16). 

University  of  Manchester  :  Manchester  Museum— 
Publications  of  the  Manchester  Museum.  Nos.77-78(1915-16). 

Manila,  P.L 
Bureau  of  Forestry  :  Dept.  of  the  Interior — 

Annual  Report  of  the  Director  for  the  year  1915(1916). 
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Bureau  of  Science  of  the  Government  ow  th»  Philipp 

Islands — 

Pliilippine  Journal  of  Science.    Section  A,  x.,  6;  xi ,  1- 

Sec.  B,  X.,  6-6;  xi.,  1-3— Sec.  C,  x,  6;  xi.,  1-3— Sec.. D, 

4-6;  xi.,  1-4(1915-16). 

Melbourne. 

Australasian  Journal  of  Pharmacy — Vols   xxx.,  359-3 

xxxi.,  361-371(1916-16).     Fron^  Uie  Publisher. 
Commonwealth  Bureau  of  Census  and  Statistics — 
Official  Year- Book  of  the  Commonwealth  of  A  ustralia,  1 9< 

15.     No.9,  1916(1916). 
Commonwealth  of  Australia  :  Department  of  Trade  a 

Customs  — 
Fisheries  :  Zoological  Results  of  the  Fishing  Experimei 

carried  on  by  F.I.S.  "Endeavour,"  1909-H  (under  H. 

Daiinevig,  Commonwealth  Director  of  Fisheries)    iv., 

(1916). 

Department  of  Agriculture  of  Victoria — 

Journal,    xiii ,  12;  xiv.,  1-11(1915-16). 
Field  Naturalists*  Club  of  Victoria — 

Victorian  Naturalist,    xxxii ,  8-12;  xxxiii.,  1-7(1 91 5-1 6). 
Public  Library,  Museums,  &c.,  of  Victoria — 

Report  of  the  Trustees  for  1915(1916). 
Royal  Australasian  Ornithologists'  Union — 

"The  Emu,"  xv.,  3-4;  xvi.,  1(1916). 

Royal  Geographical  Society  of  Australasia  :  Victori 
Branch. 

Victorian  Geographical  Journal,    xxxii.,  1(1916). 
Royal  Society  of  Victoria — 

Proceedings.    New  Series,    xxviii.,  1-2(1915-16). 

Transactions.    vi.(1914). 

University  of  Melbourne — 
Calendar.    1916(1915). 

Mexico. 

Instituto  G  bolooico  db  Mexico — 

Boletin.    Niim.31  (Text  and  Plates),  32(1913-14). 
Parergones.   v.,  1-9(1913-14). 
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Modena. 

La  Nuova  Notarisia — From  the  Editor^  Dr,  G.B.Dt  Tont 
Serie  xxvi.    Aprile,  Luglio,  Ottobre,  1915;  xxvii.,  Gennaio, 
Aprile,  Luglio,  Ottobre,  1916(1915-16). 

Monaco 

Institut  Ockanographique  db  Monaco — 

Bulletin,    xii.,  307-313,  T.p.&c;  xiii.,  314-322(191516). 

Montreal 

Royal  Society  of  Canada — 
Proceedings  and  Transactions.   Third  Series,    ix.,  Sections 
i.-iv.(  1 915-16);  x.,    Part  i.  of  Sections  i.-iv.;  List,  1916 
(1916). 

Moseo'w. 

SociETE  Imperiale  des  Naturalistes — 

Bulletin.    Ann^e  1910,  1-3;  1911,  1-3,  et  Supplement(19]  1- 
12). 

Ne'w  Haven,  Oonn. 

CONNKCTICUT  ACADKHY  OF  AkTS  AND  SCIENCES — 

Memoirs  (4 to.)  Vols,  ii.,  iv.,  v.1910-16). 
Transactions,    xviii.,  pp.  139-207;  xix.,  pp.1 11-445,  T.p.<kc., 
xx.,pp.M31,  161-24U,  241-399(1913-16). 

Me'w  York. 

American  Geographical  Society — 

Bulletin,    xlvii.  10-12(1915).— Geographical  Review,  i.,  1-6; 
ii.,  1(1916). 

American  Museum  of  Natural  History — 
Bulletin.    xxxiv(1915). 
Memoirs.    N.S.  i.,  6(1916). 
Monograph  Series.    No.2  [Hitherto  unpublished   Plates  of 

Tertiary  Mammalia   and    Permian    Vertebrata  (Cope  & 

Matthew).  4to.  1915]. 

New  York  Academy  of  Sciences — 

Annals,    xxvi.,  pp.  1-394,  395-486,  T.p.&c;    xxvii.,  pp.  1-29 
(1915-16). 
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Ottawa. 

Geological  Survey  of  Canada — 

Map  No.  150 A  [Ponhook  Lake  Sheet  No.72]  (191 
Memoirs.  Nos.34,  36,  50,  55,  58,  60,  68,  72,  76,  7i 

(1913-16). 
Museum  Bulletin,  Nos.20-22(  1915-16).. 
Summary  Report  for  1915(1916). 

Oxford. 

Radcliffe  Library,  Oxford  University  Museu 
Catalogue  of  the  Books  added  during  1915(1916) 

Palo  Alto. 

Leland  Stanford  Junior  University — 

Publications  (University  Series).    Nos.l9-20(  1911 

Paris. 

SociETE  Entomologique  de  Franob — 

Annates.    Ixxxiv.,  2-4;  Ixxxv.,  1-2(1915-16). 
Bulletin,  1915,  15-21,  T.p.&c;  1916,  1-14(1915-1^ 

Pavia 

Istituto  Botanico  dbll'  R.  Univeksita  di  Pavia - 
Atti.    ii.  Serie.    Vol.  xii.(1915);  xiv.(1914). 

Perth,  W.A. 

Geological  Survey  of  West  Australia — 

Annual  Progress  Report  for  the  Year  1915(1916] 
Bulletin,  Nos.60,  63  Pt.  ii.,  64(1915-16). 

Government  Statistician,  West  Australia — 
Monthly  Statistical  Abstract.    1915,  185-187;  191 
(1915-16). 

Petrograd. 

SociETAS  Entomologica  Rossica — 
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American  Philosophical  Socibtt — 

Proceedings,   liii.,  216;  liv.,  217220;  )v.,  1-6(1914-16). 

Transactions.    N.S.  xxii.,  3(1915). 
Zoological  Society  op  Philadelphia— 

Forty-fourth  Annual  Report  of  the  Board  of  Directors, 
April,  1916(1916). 

Pietermaritzburg. 

aNatal  Museum — 
Annals,    iii.,  2(1915). 

Pittsburg. 
Carnegie  aMuseum  [Depi\  op  the  Carnkgie  Institute] — 
Annals,    ix.,  3-4(1915). 
Memoirs(4to.).    vi.,  7(1914). 

Ply  mouth. 

Marine  HioLo<iiCAL  Association  op  the  United  Kingdom  — 
Journal.    N.S.    x.,  T.p.&c;  xi..  1(1916). 

Portici. 

Labohatorio  di  Zoologia  generale  e  Agraria   della   R. 
ScuoLA  Sup.  d'Agricol. — 
Bollettino,  x.(  1915-16). 

Portland,  U.S.A. 

Portland  Society  op  Natural  History — 
Proceedings,   iii.,  1(1914). 

Pusa,  India. 

Agricultural  Research  Institute — 

Memoirs  of  the  Department  of  Agriculture  in  India.  Bctc- 
lerioloyical  iSeries,  i.,  1-6(1912-15). — Butttniccd  Seruts.  iii., 
2-4;  iv.,  2:  vi.,  2,  T.p.Ac;  vii.,  5-8;  viii.,  1  and  3(1910-16). 
—  Entomological  Series,  ii.,  10,  'r.p.&c;  iii.(  1911-12). — 
Report  of  the  Agricultural  Research  Institute,  1914-15 
(1916).  — Report  on  the  Progress  of  Agriculture  in  India 
for  1914-15(1916). 

Richmond,  N.S.W, 

Hawkesbury  Agricultural  College — 
H.  A.  0.  Journal,   xii.,  12;  xiii.,  1-11(1915-16). 


doc  DOKATIOKS  AKD  EXCfiAKOE' 

Rio  de  Janeiro. 

Instituto  Oswaldo  Cruz— 

Memorias.    ii.,  2;   iii.,  1-2;   v.,  3;    vi.,  1-2;    vii.,  1-2;   vi 
(1910-16;. 

MusBu  Nagional  do  Rio  dk  Janbiro— • 
Archivos.   xviii-xix.(1916). 

San  Francisco. 

California  Academy  of  Natural  Sciencxs — 
Constitution  and  By-Laws,  &c.  1915. 
Proceedings.    Fourth  Series,  v.,  3-6(1915). 

Stockholm. 

Entomologiska  Foreningbn  I  Stockholm — 
Entomologisk  Tidskrift.    xxxvi.,  1-4(1915). 

Kongl.  Svenska  Vetenskaps-Akademie — 
Acta  Horti  Bergiani.   Tom.  v  (19H). 
Arkiv  f.  Botanik,    xiv.,  2(1915)-A:«mt,    &c.,  vi.,  1(191( 
Mathematik,  «kc.,  x.,  4(1915)— i^oo/o^t.  ix.,  3-4(1915). 
Arsbok,  1915(1915). 

Handlingar.    Ii.,  Ml,  T.p.&c;  liii.,  1-5,  T.p.<kc.(l 913-15) 
Lefnadsteckningar.   v.,  1(1915). 

Personforteckningar,  K.S.  Vet.  Akad.,  1739-1915.    Utgi 
af  E.  W.  Dahlgren(1915). 

ZooTOMiscHEs  Institut  der  Univkrsitaet  zu  Stogkholm- 
Arbeiten.    x.(1915). 

Sydney. 

Australian  Museum — 

Miscellaneous  Publications.    No.x.(1916). 
Records,    xi.,  1-5(1916). 

Botanic  Gardens  and  Domains,  Sydney — 

Annual  Report  for  1914(1915),  and  bound  set  of   Anc 

Reports,  1896-7  to  1914(1898-1915). 
Census  of  New  South  Wales  Plants(1916).    By  J.  H.  Maid 

I.S.O.,  F.R.S.,  and  the  late  Ernst  Betche. 
Critical  Revision  of  the  Genus  Eucaft/ptus.  iii.,  4-7(1 915- 

By  J.  H.  Maiden,  Government  Botanist,  &c. 
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Bureau  op  Statistics —        ^ 

Official  Year  Book  of  New  South  Wales,  1914,  18,  T.p.«fec.; 

1915,  1-13(1915-16). 
Statesman's  Year  Book  of  New  South  Wales,  1916(1916). 
Chikf  Skcrktary's  Depaktmknt  :  Fisuekiks— 

Report  of  the  Fisheries  of  New  South  Wales  for  the  Year 
1915(1916). 
Department  of  Agriculture,  N.S.W. — 

Agricultural  Gazette  of  New  Soutli  Wales,  xxvi.,  12,  T.p.<k.; 
xxvii.,  1-11(1915-16). 
Department  op  Aoriculturb:  Forest  Branch,  N.S.W. — 
Annual  Report,  1914-15(1916). 

Forest  Flora  of  New   South   Wales.      By  J.  H.  Maiden, 
Government  Botanist,  «tc.    vi.,  6-9(1914-10). 
Department  of  Mines  — 

Annual  Report  of  the  Department  of  Mines  for  1915(1916). 
Memoirs(4to. ).  Ethnological  Series.  No.2(1916)- Geological 
.     Series,  No.7  (Text  and  portfolio  of  Maps)  [1915-16]. 
Mineral  Resources.    Nos.20,  21,  22,  23(1916-16). 
Pamphlet :  '^Composition  and  Porosity  of  the  Intake  Beds 
of  the  Great  Australian  Artesian  Basin" (191 5).     By  £. 
F.  Pittman,  A.R.S.M.,  Government  Geologist(1915). 
Department  of  Public  Health — 

Fifth  Report  of  the  Microbiological  Laboratory  for  the  year 
1914(1916). 
Education  Department — 

Education  Gazette  of  New  South  Wales,  ix.,  12;  x.,   1-11, 
and  two  Supplement8(1915-16). 
Education  Department  :  Teachers'  College — 

Records  of  the  Education  Society.    Nos.24-26(1915-16). 
Teachers'  College  Calendar,  1916(1916). 
Education  Depaktment:  Technical  Education  Branch  — 
Annual  Report,  1914(1915). 

Technical  Gazette  of  New  South  Whales,  v.  2 ;  vi.  1  -3(  1 9 1 5- 1 6). 
Institution  of  Surveyors,  N.S.W. — 
"The  Surveyor."   xxviii.,  8- 1 0(  1 9 1 5). 
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New  South  Wales  Naturalists'  Society — 
** Australian  Naturalist."   iii.,  9-12(1916). 

Royal  Society  of  New  South  Wales — 
Journal  and  Proceedings,    xlix.,  3-4(1916). 

Scientific  Australian,    xxi.,  2-4;  xxii.,  1(1915-16 

Publishers  (Bishop  Bros.). 
University  of  Sydney — 
Calendar,  1916(1916). 

Tokyo. 

College  of  Science,  Imperial  University  of  ' 
Journal,    xxxiv.,  1;  xxxv.,  3,  7,  9,  T.p.*tc.;  xxx^ 
&IC.;  xxxvii.,  2-5;  xxxviii.,  1(1915-16). 
Tokyo  Zoological  Society — 

Annotationes  Zoologicfic  Japonenses.    ix.,  2(1916 

Toronto. 

Royal  Canadian  Institute — 

General  Index  to  Publications,  1852-1912(1914) 
Transactions,    x.,  T.p.tfec;  xi.,  1(1915). 

Tring,  Herts. 

Zoological  Museum — 

Novitates  Zoologicse.    xxi.;  xxii.;  xxiii.,  1-2(1914- 

Tunis. 

Institut  Pasteur  de  Tunis — 
Archives.    T.  ix.,  3(1916). 

Upsal. 

Royal  University  of  Upsala — 

Bulletin  of  the  Geological  Institution,   xiii.,  1(19 
Zoologiska  Bidrag  fran  Uppsala.    Bd.  iii.(1914). 

Urbana,  111. 
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Carnegie  Institute  of  Washing'^on — 

Department  of  Experimental  Evolution:  Annual  Report  of 
the  Director,  1915  [Reprint  f  mm  the  Year  Book,  No.xiv.] 
(1915). 

National  Academy  of  Sciences  — 

Proceedings,    i.,  11-12;  ii.,  1-10(1915-16). 

Smithsonian  Institution — 

Annual  Report  of  the  Board  of  Regents,  1912-13,  1913-14 
(1914-15). 

U.S.  Department  of  Agriculture — 

Bulletin.  Nos.lOO,  112,  113,  124,  131,  134,  150,  160,  161, 
165,  167,  231,  245,248,  251,  252,  261-263;  273,  278,  293, 
295,  329,  333,  345,  351,  352,  358,  363,  377,  382,  422,  443 
(1914-1 6). — Bureau  of  Enimnoloyy :  Cont<jnts  and  Indexes 
of  Bulletin,  Nfxs.  94,  96,  99,  109,  115,  116(1915-16)— 
Pamphlet:  "The  Pink  Bollworm"(  1 9 14)— Technical  Series, 
No.  17,  Pt.  ii.;  Contents  and  Index  of  No.  19;  25,  Pt.  ii.; 
27,  Pt.  ii.(l 914-16). 

Entomological  Separates  (26)  from  Journal  of  Agricultural 
Research,  ii.,  6;  iii.,  2,  4(2);  v.,  12,  15,  17,  20,  21,  23,  25; 
vi.,  2,  3,  5,  7(2),  10(2),  11,  12(2),  14,  16,  21,  22,  23;  vii.,  3 
(1914-16). 

Office  of  the  Secretary:  Circular  No.55(1916);  Report  Nos. 
102,  108(1915). 

Yearbook,  1915(1916). 

U.  S.  Geological  Survey — 

Bulletin.  Nos.  541,  544,  561,  562,  565,  566,  568,  569,  570, 
572,  573,  576,  580  J,  M,  N,  O;  581 D,  586,  587,  588,  590, 
591,  592,  593,  595,  598,  600,  601,  602,  603,  604,  605,  606, 
607,  608,  609,  611,  612,  613,  614,  615,  616,  617,  620A-N, 
P;  621A-D,  G-L,  N,0;  622(1915-16). 

Mineral  Resources.  1913,  i.,  lA,  12,  15,  17-26;  ii.,  29-35.— 
1914,  i.,  lA,  l-24;ii.,  2-34.— 1915,  i.,  1A(1914-15). 

Monographs.    ]iii.-liv.(1915). 

Professional  Papers.    No8.90F-H;  95B-I(1914-15). 
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Thirty-fifth    and    Thirty-sixth    Annual    Reporta,    1913 

1914-16(1914-15). 
Water-Supply  and  Irrigation  Papers.  Nos.326.830,  .335,  .^ 

340C,  D,  K,  K,  L;  342,  344,  345G,  347,  348,  351,  A 

355-359,  364,  366,  370-373,  375B-F,   376-379,  385,  :\ 

397,  400A(1914-16). 

U.  S.  National  Museum — 

Annual  Report,  1913-14,  1914-15(1914-16). 

Bulletin.     No.71   Pt.  vii.,   89  (4to.),   91,    92    Vols,  i.-ii., 

(1914-16). 
Contributions  from  theU.  S.  National  Herbarium,   xvi.,  I 

T.p.ifec;  xvii.,  7-8;  xviii.,  3-4;  xix.(19l5-16). 
Proceedings.    xlviii.-xlix.(1915-16). 

Wellington,  N.Z. 

Drpartmbnt  of  Minks:  Nrw  Zraland  Geological  Survky 
Bulletin.   N.S.  Nos.  14- 16(1 9 12-13). 

Sixth,  Eighth,  and  Tenth  Annual  Reports.    N.8.,  1912-i 
(1912  16). 

Dominion  Museum — 

Annual  Report  for  Year  1915-16(1916). 

Education  Dkpaktment (Minister  of  Internal  Apfairs)- 
Atlas  of  Plates  to  Suter's   "Manual  of  the  New  Zealai 
Mollu8ca"(4to.  1915). 

New  Zealand  Institute — 

Transactions  and  Proceedings,    xlviii.,  1915(1916). 


PRIVATE  DONORS  (and  authors,  unless  otherwise  stated). 

Bonaparte,  Le  Prince,  Paris — "Notes  Pteridologiques."     Fas 
i.(Paris,  1915). 

Brewster,  Miss  A.  A.,  and  Miss  C.  E.  Leplastrier,  Hydney- 
** Botany  for  Australian  Students."     (Sydney,  8vo.,  1916). 

DoDD,  Dr.  S.,  Sydney — One  reprint:  "Trefoil  Dermatitis"  [Joun 
Comp.  Pathology  and  Therapeutics]. 
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FRO<;fiATT,  Miss  O.  H.,  Sydney—  **The  Woil<l  of  Little  Lives" 
(Sydney,  1916). 

Frot.gatt,  \V.  W.,  F.L.S.— One  Paniplilet  [Famiera'  Bulletin, 
Dept.  Agi-ic.  N.  S.  Wales,  No.  1 10( August,  1916)]— Three 
i-eprints  from  Agric.  Gazette  N.  S.  Wales  [Miscellaneous 
Publications,  Nos.l856,  1860,  1870(1915-16)]. 

Jack,  R.  K,  LLD.,  F.G.S.,  Jcc.,  Sydney— One  reprint:  **Tlie 
Exploration  of  Cape  York  Peninsula,  1606-1915"  [Journ. 
Proc.  Aust.  Hist.  Sue.,  iii.,  Pt.5,  1915]. 

Mryrick,  E.,  B.A.,  F.R.S.,  Marlborough,  Eng.  —*' Exotic  Mici-o- 
lepidoptera"     Vol.  i.,  Pts.10-20,  T.p.tfcc.(1915-16). 

Mjokberc;,  Dr.  E.,  Stockholm — Eighteen  repiints  of  Papei-s, 
entitled  "Results  of  Dr.  Mjoberg's  Swedish,  Scientific  Ex- 
ptnlitions  to  Australia,  1910-13,"  by  various  authors  [Royal 
SwtKlish  Academy's  Arkiv  for  Zoologi,  ix.-x;  Handlingar, 
lii.(1913-16)]. 

—       -    -  -     One  reprint:  "Ueber  die  In. 

sektenreste  der  sog.    'Harnogyttja'  ini  nordlichen  Schweden 
[Sveriges  Geologiska  Undersokning :  Arsbok,  ix.(1915)]. 

Mulder,  J.  F.,  and  Trebilcoc^k,  R.  E.,  Kerang,  Vic. — One 
reprint:  "Victorian  Hydroida."  Pai-t  vi.  [Geelong  Natural- 
ist, vi.,  No.4(1916)]. 

Steki^  T.,  F.TxS.,  Sydney  (donor) — "Observations  of  a  Naturalist 
in  the  Pacific  between  1896  and  1899.  Vol.  i.  Vanua  Levu, 
Fiji.     By  H.  B.  Guppy,  M.B.,  F.R.S.E."  (T»ndon,  1903). 

Taylor,  F.  H.,  F.E.S.,  Townsville— One  reprint:  "A  blood- 
sucking Species  of  Pffricoma  in  Queensland.''  [Bulletin 
Entomol.  Research,  vi.,  Pt.3(1915)]. 
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Al)stract  of  l*nK*oe<lliiK?*.  Monthly, 

KiiMiHMiKioii  of.  267. 
Address,  Presidential.  Mjinh  L*9tli, 

1916.  1. 
.\ir.  iiIvt*olar.  clianK^*  <>f   coniiMisi- 

tlon  of,  786. 
.Vlkaloid  of  Native  'l\)ba(H-o.  148— 

Of  iHolandra,  815. 
Allan.  \V.,  obituary  notice  of.  5. 
.XmyrtvridvH,  Hevision  of.    I*t.    v., 

422. 
Annonnrenients.  loi.  190,  267.  631, 

769. 
Ant-lions,  larva*  of  rare,  exhibit- 

(Ml.  194. 
Aphantuphi'im*',    n.j:..    description 
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Apple,  abnormal,  exhibited,  494. 
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Barrin^ton  Tops,  N.S.W..  new  Co- 
leoptera  from,  209, 
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101. 
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Fellow  In  (;<HdoKy:  summary  of 

year's  w<»rk.   11. 

lirr(tfhi(l(Vj     cliiiractiM's,     etc.,     of. 

269. 
ISb'kford,  K.  I.,  note  on  the  e<-ono- 

mlc    resnur<-es    of     West    Aus- 
tralia. 633. 
Bhinouilcs  of  the   ButTnlo-fly,  763. 
Blnls  and  iM^llination,   16. 
Botanic    (ianlens.  Sy<lney:    Notes 

from     the.    417 — Some    Crypto- 

;;anilc  Notes  from.  377. 
Iiotany.  taxtaiomlc.  In   relation  to 

leaf  morphol(»j;y.  152. 
Bower-bird,  Be>j:ent.  exhibits.  493. 
Itrarhifch-itoii  po/titinro-acerifolius : 

the     Crimson-tioweretl     Kurra- 

jonjc.  ISO. 
Brldjjes  lu  Odonate  w Injurs.  871. 
Brotherus.  V.   F..   l)es<Tlptions    of 

some  new  SiKK'les  of  Australian. 

Tasmanian.    and    New    Zealand 

Mosses,  vi..  575. 
BufTalo-fly.  blonomhs  of  the.  763. 
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